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no other valve equals the 


PURITAN 


leakproof anesthetic-gas 


CYLINDER-VALVE.. 


for 
POSITIVE SAFETY 
PURITY-PROTECTION 


EASY OPERATION AND 
ECONOMICAL USE 
OF CONTENTS 








Here are the supporting facts: 












This Puritan flush type valve is especially 
designed to dispense gases that liquefy 


under pressure . 


It is completely leakproof hecause the valve 
contains no packing and therefore requires no 
adjustment. This also assures complete purity since 
no packing or lubricant comes in contact with 


the contents. 


In addition. this Puritan valve opens or closes 
quickly and easily with just one complete turn. 
Users of Puritan Maid anesthetic gases thereby 


realize a more economical use of the contents. 








uritan 


COMPRESSED GAS CORPORATION 
SINCE 1913 


KANSAS CITY 8, MO, 


PRODUCERS OF MEDICAL GASES 
AND GAS THERAPY EQUIPMENT 
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new orally potent analgesic 5 E RIT] N F' 


ANILERIDINE 


unsurpassed even for 


VHIAT INVESTIGATORS SAY: 





e In one series of 100 patients who received 60 mg. of anileridine every 4 hours for a 
24-hour period, 95% reported relief of pain.’ 

e “...a potent analgesic with high oral activity and relatively mild side reactions.”’* 
e In 300 patients, anileridine used as a primary anesthetic agent, “appeared to be 
more potent than meperidine .. . analgesia persisted up to 3 hours postoperatively.’”* 


e Iwo and one-half times as potent an analgesic as meperidine.‘ 


e In a comparative study of 278 patients ‘LERITINE’ gave profound relief with “po- 
tency equal to morphine with minimal side effects.”° 


RECOMMENDED DOSAGE: ORAL: Adults—25 mg. repeated every 6 hours if necessary. 
Up to 50 mg. (or more frequent 25 mg. doses) for severe pain. SUBCUTANEOUS AND 
INTRAMUSCULAR: Adults—25, to 50 mg. An initial dose of 25 mg. is adequate in most 
instances for moderate pain. If insufficient, 50 mg. should be given, or for unusually 
severe pain—75 mg. INTRAVENOUS: Adults—50 to 100 mg. added to 500 cc. of 5 per 
cent dextrose solution. Inject 5 to 10 mg. slowly, followed by the amount desired at a 
relatively slow drip. PRECAUTIONS: The rare instances of respiratory depression some- 
times seen with “LERITINE’ and other potent narcotic analgesics can be readily re- 
versed with the antagonist NALLINE® (N-Allylnormorphine). “LERITINE’ may be 
habit forming. Subject to Federal Narcotic Law. SUPPLIED: ORAL: Tablets ‘LERI- 
TINE’ anileridine, 25 mg. each (present as the dihydrochloride); bottles of 100 and 
500. PARENTERAL: ‘LERITINE’ available as Injection ‘LERITINE’ anileridine, 25 
mg./cc. (present as the phosphate); in boxes of 25 1-cc. and 25 2-cc. ampuls, and in 
3o-cc. Vials. 
Additional information is available to physicians on request. 
LERITINE and NALLINE are trade-marks of Merck & Co., Inc. 


1. Keesling, R., Hinds, E. C., and Keats, A. S.: Principles of Drug Evaluations in Dental Surgery: 
Antihistamines and Analgesics: (Paper read at the Thirty-fifth Gen. Meeting of the International 
Assoc. for Dental Research: Atlantic Citv, March 21-24, 1957). 2. Orahovats, P. D., Lehman, E. G., 
Chapin, E. W.: Pharmacology of Ethyl-l-(4-Aminophencthy]l)-4-Phenylisonipecotate, Anileridine, 
A New Potent Synthetic Analgesic: Journal of Pharmacology and Experimental Therapeutics, 
Vol. 119, No. 1, (January) 1957. 3. Stage, J. T.: Anileridine as an Anesthetic Agent: Journal of 
the Florida Medical Association 44:143-145 (August) 1957. 4. Keats, A. S., Telford, J., Kurosu, Y.: 
Studies of- Analgesic Drugs: Anileridine Dihydrochloride: Anesthesiology 18:690-697 (September- 
October) 1957 . 5. Riffin, I. M., Preisig, R., Wheaton, H. H., Landman, M. E., and Schwarz, B. E.: 
“A New Synthetic Analgesic, Anileridine,”’ Scientific Exhibit, 106th A.M.A. Annual Meeting, 
New York; June 3-7, 1957. 


S]®) MERCK SHARP & DOHME 


7 DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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eliminate danger..._ 
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...0f static electricity! 


Static electricity has been a constant source 

of danger in operating rooms and other areas— 
but you can control this problem with 
NEGASTAT! This proven liquid anti-static 
solution was developed in 1952 for explosive 
manufacturers, commercial laundries and the 
aircraft industries. It has been used by them since 
that date. Three special formulas have been 
adapted for hospital use. Available in aerosol 

can, 12 ounce bottle and gallon container for 
hospital equipment, laundry and floor applications. 


@ Safely eliminates Static Electricity 


@ Non-toxic. Will not injure or stain skin, 
fabrics or other surfaces 


@ Contains no glycerin or soap 
@ Deodorizes, sterilizes 


@ Stops creep in nylon uniforms 


Write today...for complete detai/s/ 


Functional Products - Warsaw, Ind. 








PULSE MONITORING Bit Bile gS ete) |: 


The Burdick Telecor, already widely 
used for monitoring the heartbeats from 
electrical impulses, can now be used for 
pulse monitoring also. 


A newly developed Pulse Pickup (see 
illustration) permits monitoring the 
digital pulse. An audible signal sounds 
with each heart beat so long as the 
pulse strength remains approximately 
normal, Cessation of the signal indi- 
cates reduction of pulse strength and 
necessity for checking the patient. 
Regular signals from the TELECOR 
ease tension for the operating team and 
allow more time for the anesthetist to 
perform other important duties. 

Note to present Telecor users: 

You can use the pulse pickup on your 
unit. Order Catalog Number TCS-21, 
Price $12.00. 

Ask your local Burdick representative 
fora demonstration, or write directly to: 


THE BURDICK CORPORATION 


MILTON, WISCONSIN 


Branch Offices: New York * Chicago * Los Angeles * Atlanta 


Dealers in all principal cities 
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Advantages such as quick response...smooth, painless induction...and an 
uncomplicated, yet swift recovery help make Pentothal a favorite the world 
over in intravenous anesthesia. Add to this, the fact that there are now over 
3000 published reports on Pentothal and you'll know some of the reasons 


why it is the world’s most widely used intravenous anesthetic. Obbott 


PENTOTHAL’ SODIUM 


(Thiopental Sodium for Injection, Abbott) 


Pentothal— 

the intravenous anesthetic 

used in 

more than 75 countries 

of the world e11168 
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NOTABLY SAFE AND EFFECTIVE 
INHALATION ANALGESIA 


mm ea its) al 


Sta tele Ms) Ma eatest leas! -te:h'a(-1:1-n Om sam @ =) 1118) 


SELF-ADMINISTERED WITH THE 


“Duke; University Inhaler 


No. 3160 Model-M 





¥ % 
With the “Duke” University Inhaler, “Trilene” arfalgesia can be self-admin- 
istered by the patient, adult or child, under medic&l supervision, with a rela- 
tively wide margin of safety. Induction of analgésia is usually smooth and 
rapid. Inhalation is automatically interrupted if unconsciousness occurs, Out- 
patients can generally leave the doctor’s office or hospital in 15 to 20 minutes. 


In Obstetrics . . . Self-administered “Trilene” will usually give effective relief | 
of pain throughout labor and, for delivery, it may be employed in association 
with pudendal block or low spinal anesthesia. 


In Pediatrics . . . The “Duke” University Inhaler is so easy to operate that 
even a child can administer his own “Trilene” analgesia. 


In Surgery ... With “Trilene,” self-administered, many so-called “minor” yet 
painful procedures such as biopsies, suturing of lacerations, and reduction of 
simple fractures can be performed without discomfort to the patient. 


“Trilene” is not recommended for. anesthesia nor for the in- | 

duction of anesthesia. Epinephrine is contraindicated when | 
“Trilene” is administered. “Trilene” is nonexplosive; nonflam- | 
mable in air. “Trilene” is available in 300 cc. containers. 









‘Trilene 


¢ lessens pain 


¢ dispels fear 
* increases patient cooperation 


Imperial Chemical Industries Limited. 5717 





In diagnostic or surgical procedures, suriTAL sodium provides maximum conven- 
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
or comfort of the patient. suritaL sodium offers the OR team and the patient these 
specific advantages: rapid, smooth induction - evenly sustained surgical plane of anesthesia 
laryngospasm and bronchospasm reduced in frequency and severity 


prompt, pleasant recovery - 
Detailed information on suritaL sodium (thiamylal sodium, Parke-Davis) is available on request. 


FOR THE R TEAM AND THE PATIENT...SAFETY, COMFORT, CONVENIENCE 


SURITA 


ultrashort-acting intravenous anesthetic sodium 


c4% 


PARKE, DAVIS & COMPANY : fp: DETROIT 32, MICHIGAN 








INDICATING SODA LIME 


OPTIMUM ABSORPTION EFFICIENCY 


Each lot of Mallinckrodt Soda Lime is tested for carbon 







1 


dioxide absorption efficiency under simulated clinical conditions. 
This is not a U.S.P. requirement, but it is an extra service of 
Mallinckrodt to assure proper performance of every package of 
soda lime you buy. 


MINIMUM RESISTANCE TO GAS FLOW 


Q The ideal soda lime must also have minimum resistance to 
gas flow through a canister filled with particles of the material. 
Mallinckrodt research has achieved the ideal blend of 4-8 mesh 


particles — with porous, popcorn-like granule characteristics. 
Send for your copy of 


the Mallinckrodt 


SUPERIOR PACKAGE SODA LIME HANDBOOK 


3 New air-tight aluminum foil liner assures stability. It 
prevents loss of moisture and protects soda lime from absorbing 
carbon dioxide before use. Usually, a single 3-pound package is 


just the right amount to fill a canister. 


ORDER TODAY FROM YOUR REGULAR SOURCE OF SUPPLY 








MALLINCKRODT CHEMICAL WORKS —daa 


VA N KP 


ANADA, MALLINCKRODT CHEMICAL WORKS LIMITED - 


anesthesia items 


OHIO CHEMICAL & SURGICAL EQUIPMENT COMPANY 
(A Division of Air Reduction Company, Incorporated) @IRCO) 
1400 E. WASHINGTON AVE. MADISON 10, WISCONSIN 






published in the interest of anesthesiologists and anesthetists to provide them information 
on techniques, procedures and developments in the field of inhalation anesthesia 


The efficient “VERNI-TROL” vaporizer 
produces consistently high concentrations 
of ether vapor over long periods of time, 


New Stand Model 3333 


aa aa ° ‘ e » 
VERNI-TROL . \ circuit control valve (to permit quick 
change of the “VERNI-TROL” from 
“On” to “Off” without changing the ether 


Kinet-o-meter 


flowmeter setting) is located on top of the 
unit and directly in front of the flowmeter. 


one ps ° ° P . 4 . . ¢ > Ic - a P < ” 
lhe latest addition to the Ohio-Heidbrink® When the valve is turned t )» Flush, 
extensive line of Kinet-o-meters is the the ether is shut off and the ow of oxygen 
three-gas stand model “VERNI-TROL.” #8 at the rate of 60 Lp.m. 

rhe variety of accessories and simplicity A pressure gauge, double-yoke regulator, 


of design make this unit one of the most 
favorable means to provide safe, accurate 
and dependable administration of inhala 
tion anesthetics 


and check valves are provided tor each set 
of two oxygen and nitrous oxide cylinders, 
The yoke tor the cyclopropane cylinder is 
an integral part of the top casting, with the 
pressure gauge also inserted in the castiny 


Both the “VERNI-TROL.” vaporizer and 
long-scale flowmeters are positioned in the 
center of the top deck. Vhe four vertical 
posts supporting the chassis give the unit 
excellent stability without excessive weight. 
Moreover, these posts make the unit ex 
tremely versatile with respect to mounting 
of the absorber, vaporizers, and other ac 
items. Mounting the absorber on 
any one of the four corner posts is optional 
to suit particular preferences with respect 
to position, Similarly, the other accessories 
such as the No. 10 bubble-thru vaporizer, 
Trimar® or the new Fluothane* vaporizer, 


cess ry 





instrument tray or clip board can be 
mounted on any one of the other three 
posts, It is a simple matter to quickly 


change or reposition the items mounted on 
any one of the four posts. 


The five long-scale, easy-to-read flowme- 
ters provide a high accuracy. 
Large visible floats are easily read against 
a brilliant color background identifying the 


vases, 


degree of 





flush 
Practically all tubing is concealed to sim 
plify cleaning. Moreover, standard pipeline 


in a position adjacent to the yoke 

The gas delivered from the flowmeter 
may be readily switched from the absorber 
to an accessory vaporizer. This is accom 
plished by merely moving a 15 mm. slip- 
joint connector on the end of the supply 


blood pressure 
accommodated. 


and 
readily 


inlets, check valves 
manometer can be 


For additional facts regarding the new Econ- 





tubing from a socket in the absorber sup- 
port post on which the absorber is mounted 
to an identical socket in the vaporizer 
bracket. 


omy Model 3333 Stand “VERNI-TROL” Ki- 
net-o-meter, please request catalog section No. 


4818. 


*Trade-mark of Ayerst Laboratories 


VAPORIZATION 


Epitor’s Note: The following is an abstract of an article by Wayne Hay, Ohio Chemical 


Product Engineer, which is currently appearing in the November issue of 


“ 


Anesthesia 


Items,” published by Ohio Chemical & Surgical Equipment Co. 


In this article on vaporization, the author 
discusses the advantages and disadvantages 
of three basic types of vaporizers and de- 
scribes the mechanics of vaporization. His 
description begins with an explanation of 
the physical factors involved in converting 
a substance from a liquid to a gas. An un- 
derstanding of the physical phenomena of 
vaporization is primary to understanding 
the various methods by which a liquid is 
vaporized, 


HEAT 


Heat plays a part in vaporization in two 
different ways specific heat and latent 
heat. The specific heat of a material is de- 
fined as the number of calories (a unit of 
heat) required to raise one gram of any 
substance degree centigrade, Latent 
heat is the number of calories required to 
change a gram of liquid to a gas without 
affecting the temperature. 


PRESSURE 


Pressure is the second basic factor in va- 
porization and is defined as a force exerted 
over an area, Partial pressure is that pres- 
sure exerted by one gas or vapor in a mix 
ture of gases. In a 10% mixture of ether 
and oxygen, ether exerts 10% of the total 
absolute pressure and oxygen 90 percent. 
Vapor pressure is the absolute pressure at 
which a vapor would be at equilibrium with 
its liquid et a given temperature. Vapor 
pressure of a liquid increases as the tem 
perature Ethyl chloride, for ex- 
ample, has a vapor pressure higher than 
atmospheric at room temperature. This is 
why ethyl chloride immediately evaporates 
on exposure to the atmosphere. 


MECHANICS OF 
VAPORIZATION 


The author uses ether as an example in his 
explanation of the mechanics of vaporiza- 
tion to illustrate the meaning of heat, both 
latent and specific, and pressure, both par- 
tial and vapor. When ether is first intro- 
duced from an in-circuit type vaporizer, the 
flow of gas through the vaporizer will dis- 
place some ether vapor, reducing its partial 
pressure in the jar below the vapor pres 
sure of the liquid ether. The liquid will 
then begin to evaporate to restore the equi 
librium of the ether vapor pressure. The 
latent heat required for vaporization will 
be extracted from the unevaporated liquid 
and from the jar itself, lowering their tem 
peratures and consequently the vapor pres- 
sure of the remaining liquid. 


one 


increases. 


As the vapor pressure of the liquid falls, 
the rate of evaporation falls. The difference 
in temperature between the liquid ether and 
the vaporizer environment causes heat to 
flow into the vaporizer. If the ideal situ- 


ation existed where no ether vapor was lost 
from the circuit, the in-flow of heat would 
decrease gradually until the liquid ethet 
had regained room temperature. However, 
it is an unobtainable condition and there 
fore some means must be provided to sup- 
ply heat to the vaporizer. 


VAPORIZERS 


In the discussion of vaporizers three dis- 
tinct types are described, The first type 
utilizes a wick which in effect extends the 
area of vaporization. The chief disadvan 
tage is that the cotton wick has a greater 
affinity for water than for ether, and con 
densate from exhaled water vapor tends to 
take possession of the wick so the rate of 
evaporization This offers some 
degree ot protection against 
overdosage. 

The second type involves a vaporizer 
through which a gas mixture is bubbled to 
entrain ether vapor. This gas is essentially 
dry so no decline due to moisture condensa 
tion occurs, However, the glass jar which 
is common to both the first and second 
types has a poor thermal conductivity, 
causing a falling output in each which dif 
fers only in degree. 


decreases. 
automatic 


The third type of vaporizer owes its pop 
ularity to the fact that with it ether vapor 
be metered as if it 


can were a permanent 
gas. This type of vaporizer is usually a 
metal vessel of sufficient size to provide 


adequate thermal conductivity to maintain 
the temperature of the liquid ether substan 
tially higher than the first two types. Oxy 
gen is usually the gas Lubbled through the 
vaporizer. Equal volumes of oxygen and 
ether vapor are assumed to issue from the 


vaporizer, which for most practical pur 
poses is true, The chief disadvantage of 
this technique is that no automatic protec 


tion is inherent and the need for continued 
vigilance is mandatory to prevent an overt 
dose of ether. 

The complete article is available upon request 
Please write Ohio Chemical & Surgical Equip- 
ment Co., 1400 East Washington Avenue, Madi- 
son 10, Wisconsin—De pt. ANA-12. 

Other medical divisions or subsidiaries of 

Air Reduction Company, Inc.: 
Ohio Chemical Pacifie Company. 
Berkeley 10, Calif. 
Ohio Chemical Canada 
Toronto 2, Ont. 


Limited, 


York 17 


Airco Company International, New 
Cia. Cubana de Oxigeno, Havana 


Service is 
Ohio Chemical’s 
most important commodity 








SODIU M 


anesthesia comes easily 
... Its controlled handily 
... and afterwards your 
patient is awake and 
helping himself quicker 
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LOW CONCENTRATION—NO COUGHING —NERAVAL alone, given slowly and in 
low concentration, induces anesthesia quickly and smoothly. Coughing and 
hiccoughs may occur with high concentrations of the anesthetic, but 0.5 per 
cent in continuous drip, or 2.5 per cent solution injected slowly, generally 
avoids their occurrence. INDUCTION —Because of its rapid action, ultrashort 
duration and relative safety NERAVAL is well suited to induction of nitrous 
oxide anesthesia. SUPPLEMENTATION—Its capacity to maintain spontaneous 
respiration and to detoxify rapidly makes NERAVAL an excellent choice for 
supplementation of most any anesthetic-analgesic. PEDIATRICS—NERAVAL 
is nearly ideal for rectally induced basal anesthesia in young children be- 
cause it allows the maintenance or early return of spontaneous respiration. 


STEADY ANESTHESIA—In low concentrations NERAVAL easily maintains hyp- 
nosis in patients under regional anesthesia. The roller-coaster effect so 
often seen with thiopental or thiamylal is absent. Easy control assures that 
quick procedures may be done with less anesthetic “juggling.” 


Except when used to induce anesthesia or to supplement appropriate anes- 
thetic-analgesics, NERAVAL is best in operations of short duration. Since the 
agent is very rapidly utilized, there is hardly any accumulation. The patient 
recovers, usually completely, within about 30 minutes. Fever, headaches, 
dizziness, nausea and vomiting are seen less frequently than with other 
thiobarbiturates and it takes relatively higher concentrations than with 
thiopental or thiamylal to produce them. 


PACKAGING: NERAVAL Sodium Sterile Powder: vials of 1 and 2 Gm., boxes of 
6 and 25; vials of 5 Gm., boxes of 1 and 25. 


Reprints available on request 1. Boone, J. D.; Munoz, R., and Dillon, J. B.: Anesthesiology 17:284, 1956. 2. Zima, 
O.; von Werder, F., and Hotovy, R.: Anaesthetist 3:244, 1954. 3. Fitzpatrick, L. J.; Clarie, D'A., and Mersch, M. 
A.: To be published. 4. Blake, M. W., and Perlman, P. L.: J. Pharmacol. & Exper. Therap. 117:287, 1956. 5. Ayd, 
F. J., Jr.: Neraval: A new anesthetic for electro-convulsive therapy, paper presented at Ann. Meet., Electro- 
shock Research Association, Chicago, Ill., April 29, 1956. 6. Irwin, S.; Stagg, R. D.; Dunbar, E., and Govier, W. 
M.: J. Pharmacol. & Exper. Therap. 116:317, 1956. 7. Reifferscheid, M., and Dietmann, K.: Deutsche med, 
Wehnschr. 79:638, 1954. 8. Dietmann, K.: Deutsche med. Wchnschr. 79:1748, 1954. 


. 
etravac® sooiwm, brand of methitural sodium = we-s-128 Schering 
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From One Source 
Everything for 
INHALATION 
THERAPY 








+++ @verything on one 











THERAPY OXYGEN 

U.S.P. oxygen in all standard cylinder sizes, 
or in bulk supply units for piped systems. 
Distributed through NCG district offices in 
56 principal cities and through authorized 
NCG dealers . . . in the manner that is most 
convenient for you. 


MEDICAL GASES 

Oxygen, Oxygen-CO, Mixtures, Helium, 
Helium-O, Mixtures, Carbon Dioxide, 
Nitrous Oxide, Ethylene, Cyclopropane. 


TENTS AND CANOPIES 

The famous Plymouth® Oxygen Tent, the 
new Plymouth Jr. Oxygen Tent with built-in 
nebulizer, the Iceless Oxygen Tent, and a 
wide choice of permanent-type, semi-per- 
manent, or disposable tent canopies. 


NEBULIZERS 

The definitive line of nebulizer units and 
nasal equipment for high-humidity oxygen 
therapy. In NCG nebulizers, 97% of the 
particles nebulized are 3 microns or less in 
diameter. 


MASKS AND CATHETERS 

Face masks, tracheotomy masks, laryngec- 
tomy masks, catheters, cannulas, connect- 
ing tubings in permanent or disposable type 
plastics, 


REGULATORS 
Precise performance at low cost, with all 
the great construction features that make 
NCG regulators outstanding for long,. 
trouble-free service. 


ACCESSORIES 

Oxygen analyzers, tubing splicers, connec- 
tors, needle valves, liter gauges, adaptors, 
wrenches, cylinder trucks, cylinder stands 
«..everything you need for complete and 


© NATIONAL CYLINDER GAS effective inhalation therapy service. 


Division CHEMETRON CORPORATION RESUSCITATORS 
For use with piped oxygen systems, and all 


840 N. MICHIGAN AVE. CHEMETRON standard regulators and cylinders. Portable 
CHICAGO 11, ILLINOIS . models for ambulance service. Floor stand 


© 1958, CHEMETRON CORPORATION ge emergency use throughout the 
ospital. 
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Role of the Nurse Anesthetist in the 


Treatment of Burns 


Gloria A. Blado, C.R.N.A.* 


Chicago, Illinois 


The role of the nurse anesthetist 
in the treatment of the burned pa- 
tient can be of great importance. 
Those of us who work in Cook 
County Hospital, Chicago, have 
many occasions for practicing the 
principles of good care for these pa- 
tients. During the past 5 years 4,270 
burned patients have been treated at 
Cook County Hospital. In 1957 alone 
there were 306 adults, of whom 29 
died as a result of their burns, and 
342 children, of whom only 3 died .as 
a result of their burns. ae 

The regime of treatment of the 
burned patient which is consistently 
carried out by the Doctors and 
Nurses of the Cook County Hospital 
is as follows: 

Upon admittance to the hospital 
the patient is immediately evaluated 
for shock, the extensiveness of the 
burned area, and then treated accord- 
ingly. If necessary, emergency treat- 
ment for shock is instituted at once. 
The care of the burned area should 
be restricted to covering with sterile 


*Chief Nurse Anesthetist, Cook County Hos 
pital, Chicago, Illinois. 

Presented at the Annual Meeting, American 
Association of Nurse Anesthetists, Chicago, 
August 21, 1958 


sheets, until such time as the pa- 
tient’s condition will permit adequate 
cleansing and care. 


EARLY TREATMENT FOR SHOCK 


A needle or polyethylene tube is 
inserted into the vein and a blood 
sample is withdrawn for chemical 
analysis and typing. Preferably nor- 
mal saline is started, followed by 
dextrose 5% in water, whole blood 
or plasma if blood is not available 
at the time. A severe burn requires 
more oxygen carriers, as the red cells 
have been severely damaged and the 
use of whole blood will help to rec- 
tify this condition. 

Any patient with burns involving 
more than the normally exposed sur- 
faces of the body, such as the hands, 
feet, and face, is considered a candi- 
date for burn shock. Burn shock is a 
constant danger for the first 72 hours. 

The percentages of burns are 
roughly estimated by the “Rule of 
9” which is as follows: 


Upper extremities each 9% 
Lower extremities each 18% 
Head and neck aes 9% 
Anterior trunk " 18% 
Posterior trunk 18% 


All irregular areas such 
as the palm 1% 
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CALCULATION OF BLOOD 
AND FLUID INTAKE 


The patient’s weight is expressed 
in Kilograms which is 2.2 lb. of body 
weight. Estimate Icc. fluid per Kilo- 
gram for each 1% of surface burned. 
For example, a patient weighing 75 
Kilograms with a 30% burn would 
require the following: 75 (kg.) x 30 
(% burn) x Icc. equals 2500cc. of 
blood or plasma, plus an equal 
amount of electrolyte solution, plus 
2000cc. of water for normal fluid 
loss. This is known as Evans Formula 
for blood and fluid loss. Fluid and 
electrolyte therapy is most important 
in the early management of the burn 
patient. There is a decrease in circu- 
lating plasma, water, and electrolytes. 
Proteins leave the vessels and pass 
into the interstitial space around the 
burned areas and large amounts of 
sodium enter the edema fluid around 
the burn. Colloid requirements in 
early treatment may be met with 
whole blood, plus plasma, or plasma 
expander. This treatment is of the 
greatest importance to the patient. 
Whole blood does not elevate the al- 
ready high hematocrit and if given 
in large amounts early for shock, it 
is believed to minimize or at least 
favorably affect the secondary ane- 
mia which so often occurs in the 
burned patient. 


The urine output is a most valu- 
able guide to the adequacy of fluid 
intake. In an average size adult the 
urinary output should be from 25 to 
50cc. per hour during the period of 
burn shock. In children the output 
is proportionate to their age group. 


A Foley catheter is introduced into 
the urethra and the first urine sample 
is withdrawn for examination. There- 
after the urine is measured each hour. 
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In the absence of vomiting, the 
normal intake of water may be given 
orally instead of intravenously. After 
the first 24 hours the amount of 
blood and plasma requirements are 
usually less, approximately one-half 
of the amount given the first day. At 
the end of the second day, the pa- 
tient usually reaches a stable state 
and oral feeding and intake is suf- 
ficient. 


DRESSING THE BURNED AREA 


The patient should be placed in a 
warm room protected from drafts. 
Ordinarily no anesthesia is required 
or used for the initial preparation of 
the burned surfaces because: (1) 
There is danger of precipitating or 
aggravating burn shock: (2) The pa- 
tient frequently has a full stomach; 
(3) The possibility of burn of the 
respiratory tract. Frequently restless- 
ness is interpreted as a symptom of 
pain when it is indicative of shock. 


Sedation — Not Anesthesia 

If sedation is thought to be neces- 
sary to alleviate pain, morphine may 
be given in small doses, intrave- 
nously. Subcutaneous or intramuscu- 
lar administration is ineffective in the 
presence of shock because of the slow 
peripheral absorption. The  subse- 
quent danger of morphine poisoning 
which may occur when _ peripheral 
circulation improves, is another rea- 
son for avoiding repeated subcutane- 
ous injections of this drug. Small 
doses of barbiturates given rectally, 
or intravenously, are helpful in calm- 
ing the restless, hysterical patient. 
Rectal injections are particularly 
beneficial in quieting children. 


Cleansing of the Wound 
Under strict asepsis, the surgeon 
and his assistants gently cleanse the 
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burned areas with bland soap and 
sterile warm water. Following the 
cleansing, the area is rinsed with 
warm sterile water or saline, then 
patted dry with sterile towels. The 
surgeon and his assistants should 
then change gloves and gowns, and 
with forceps and scissors proceed to 
remove loose tags of tissue and blis- 
ters. Other than this, no devitalized 
tissue is disturbed during the initial 
phase of treatment. 

After cleansing, a fine mesh gauze 
that does not adhere, and is trans- 
lucent, slightly impregnated with 
petrolatum is laid directly over the 
burned surface. It is then covered 
with massive, springy, dry, fluffed 
gauze. This in turn is covered with 
large burn packs, held in place by 
woven elastic bandages, applied 
evenly to avoid constriction. It is ex- 
tremely important to splint all ex- 
tremities in the functional position. 
During this procedure it is sometimes 
helpful, especially with a patient in 
impending shock, to administer oxy- 
gen. Due to the diminished blood 
volume and red cell content of the 
blood, the patient may suffer from 
hypoxia. During this cleansing and 
dressing of the burn, the surgeon at- 
tempts to estimate the depth and ex- 
tent of the burn surface for use as a 
rough guide to fluid therapy. 

Following the initial care, the pa- 
tient is moved to his bed with intra- 
venous fluids having been started 
previously, and if necessary a Foley 
catheter is placed in the bladder. 


BURNS OF THE RESPIRATORY TRACT 


Patients who have been subjected 
to flames or hot smoke, may suffer 
from a burn of the respiratory tract. 
We cannot overemphasize the im- 
portance of the necessity of observa- 
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tion for indications of respiratory 
obstruction. These obstructions may 
be caused by edema of the larynx, 
glottis and trachea. Frequent aspira- 
tion of secretions from the trachea 
is often necessary to alleviate ob- 
struction. On occasion, tracheotomy 
has been performed as a lifesaving 
measure. Anesthesia should be avoid- 
ed at this time except for the admin- 
istration of oxygen to help prevent 
hypoxia caused by the obstruction. 


TETANUS AND ANTIBIOTICS 


At the time of the initial care of 
the patient, antitoxin is administered 
if there has been great destruction 
of the skin. Patients with extensive 
burns should also receive antibiotics. 
Generous doses of Penicillin should 
be given daily and until the temper- 
ature remains normal for several 
days. 


DIETARY AND FLUID INTAKE 
FOLLOWING INITIAL SHOCK 


The patient is permitted to eat at 
once, or as soon as he will tolerate 
food. Fluids are also given orally if 
tolerated. If the patient has a per- 
sistent emesis, the electrolytes must 
be replaced intravenously. A real pro- 
tein loss has occurred and continues 
to occur until the burn is healed. 
After 48 hours, the fluids are to be 
administered only in quantities suf- 
ficient to take care of the physiologic 
needs of the patient. Transfusions of 
blood should be given every second 
or third day for several weeks in an 
attempt to minimize anemia and also 
to combat protein deficiency. 


A diet rich in proteins and high in 
calories with large amounts of mul- 
tiple Vitamins, especially Vitamin C, 
is essential for the nutritional losses 
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which exist so long as the burn re- 
mains unhealed. 

Nasal tube feeding may sometimes 
become necessary in patients with 
poor appetite or for supplementary 
feedings. 


BURN AREA 


The initial dressings are not dis- 
turbed for 5 to 8 days over areas 
where a full thickness loss of skin is 
anticipated. Partial thickness burns 
may be left for 10 days and often 
heal in 14-18 days without surgical 
procedure. Full thickness loss of skin 
usually requires surgical excision. 
The surface excised is covered im- 
mediately with compression dressings 
omitting the petrolatum gauze. Skin 
grafting is not done at this time. The 
excised surface is moist and bleeding 
and grafts are likely to pull away. 
The added bleeding, which occurs 
with excising of a graft, may be add- 
ing to the shock which may be pres- 
ent due to the debriding of the burn- 
ed tissue. 


EVALUATION Ol 


Surgical Debridement 

The patient’s first visit to surgery 
is for the debridement of slough tis- 
sue. This being a very painful pro- 
cedure, the patient must be anesthe- 
tized. Surgical excision of the burned 
area of the face and neck is rarely 
done, because the excellent blood 
supply quickly separates the slough, 
making excision seldom necessary. 
However, the burned areas are not 
confined to this part of the body in 
cases of extensive, severe burns. 
When the head, face, and throat are 
involved, compression dressings on 
these areas cause complications in 
the administering of anesthesia. 

The amount of debridement that 
can be done depends largely upon 
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the patient’s condition, the amount 
of blood loss, and the rapidity of the 
excision of the slough areas. We have 
had patients with extensive 50-60% 
burns that have come to surgery sev- 
eral times before the slough areas 
were completely debrided. The gen- 
erous use of blood to help combat 
shock at this time is very important. 

The application of the dressings 
and compression bandages must not 
be constricting to the _ respiratory 
functions. This is most important and 
it is the Anesthetist’s duty to make 
sure that the patient has a good re- 
spiratory exchange and patent airway 
before leaving surgery. 


ANESTHESIA FOR THE BURN PATIENT 


The placing of anesthesia mask on 
the patient with burns of the face 
and throat is sometimes difficult, be- 
cause of the compression dressings. 
The patient’s head is in an inflexible 
position and may cause obstruction 
of the respiration. Edema of the 
glottis and larynx may also be pres- 
ent adding to this complication. En- 
dotracheal anesthesia in these types 
of cases is definitely indicated. Topi- 
cal anesthesia for intubation or when 
possible, trans-tracheal block should 
be used. When trouble is not antici- 
pated, the usual method of anesthesia 
and intubation is followed. 


Children with extensive burns in 
this area present us with our most 
difficult problems. It is imperative 
that they have an unobstructed air- 
way at all times. Intubation of these 
children can be very difficult and on 
occasion, as in the adult patient, 
emergency tracheotomy must be per- 
formed. Fortunately, at Cook County 
Hospital, we rarely have had to re- 
sort to this procedure. 
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All precautions against obstruction 
or embarrassment of respiration must 
be taken with patients placed in the 
prone position for surgical proce- 
dures. Again, for this type of proce- 
dure, I suggest endotracheal anes- 
thesia. 

The types and methods of anesthe- 
sia are varied. Intravenous fluids and 
available blood is imperative before 
the administration of the anesthetic. 
Hemoglobin levels, adequate for the 
usual general anesthetic, may be to- 
tally insufficient for the burned pa- 
tient. 

Intravenous anesthesia, by the drip 
or syringe method combined with ni- 
trous oxide and oxygen, or cyclopro- 
pane are our usual choice to be used 
in adults and large children. In the 
lower aged group, trichlorethylene, 
or vinethene induction followed by 
ether with a high flow of oxygen is 
preferred. 

The depth of anesthesia need not 
be below the second plane. The 
choice of agent used, should be one 
you are most skilled in administering 
with the highest oxygen concentra- 
tion, and the least toxic to the 
patient. 


Use of the Blood Pressure Cuff 
Placing of the blood pressure cuff 
is sometimes impossible, as the area 
to which a cuff is usually applied is 
eliminated because of compression 
dressings over the burned surface. 
Even palpating a pulse at the temple 
or wrist is denied because of the burn 
or dressing, and must be felt where 
it is accessible. The rate and quality 
of the pulse is very important in de- 
termining the condition of the pa- 
tient, especially children. A pulse rate 
over 160 in children is very serious 
and most surgeons will discontinue 
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the debridement, or grafting until the 
patient’s condition has improved. 


Changes of Position 
of the Patient 

The positioning of the patient dur- 
ing anesthesia must be done with 
great care, as you no doubt are fa- 
miliar with the shocking effects of 
position changes in the anesthetized 
patient. This is particularly true at 
the termination of surgery. After the 
insult of blood loss and surgery, no 
shock can be more difficult to com- 
bat. 


SKIN GRAFTING 


When the condition of the patient 
permits, and the burned areas are 
ready for grafting, the patient re- 
turns to the operating room for au- 
togenous grafting. Skin graftings may 
be done 2 to 3 days after debride- 
ment. The surface at this time is not 
granulated and takes grafts well. Ex- 
tensive burns may require more than 
one skin grafting because of insuffi- 
cient donor sites. The same site may 
be used again in three weeks, provid- 
ing the layer of skin removed at first 
grafting is not too thick. 


On frequent occasions, it may re- 
quire 5 to 10 visits to surgery de- 
pending on the areas to be covered, 
and the condition of the patient dur- 
ing the procedure. Once the grafts 
are taken, and there are signs of 
shock, the anesthesia may be discon- 
tinued. The grafts may be applied as 
the patient is emerging from the 
anesthesia and being treated for 
shock. If, after procuring these 
grafts, the condition of the patient 
does not permit the continuation of 
anesthesia, or further procedures, the 
grafts may be preserved by refriger- 
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ation at ordinary ice box temperature 
for 14 days. 


Use of Homografts 

Fresh or cadaver grafts have been 
advocated when there are scanty do- 
nor areas, or the patient’s condition 
does not permit autogenous grafting. 


These grafts are often life saving 
procedures in extensive burns, as 
they act as biological dressings to 
prevent loss of oozing fluids that are 
so important to the patient. They are 
not permanent grafts, as they even- 
tually disintegrate and must be re- 
placed by autogenous grafts. 


Dressing the Grafted Areas 

In covering large areas it is not 
necessary to suture the grafts in 
place. If pressed firmly against the 
raw surface, the grafts will soon ad- 
here and compression dressings will 
hold the skin on the surface. The 
placing of compression dressings fol- 
lowing skin grafting is important to 
the Anesthetist, especially if the 
dressings are around the throat or 
chest, as they may cause embarrass- 
ment to the respiratory functions. If 
an endotracheal tube is used, it is 
frequently left in place until the pa- 
tient has fully recovered to extubate 
himself. It is also imperative that the 
patient remains anesthetized until the 
dressings have been applied, as the 
movements of an awakening patient 
may change the position of the 
grafts. 


Late Burn Problems 

Areas of burns in the cubital, or 
popliteal regions or the neck often 
leave contractures due to scar tissue 
formation. These contractures fre- 
quently must be excised and grafted. 
Contractures of the chin and neck 
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may cause obstruction of the airway 
during the administration of the an- 
esthesia. When this complication is 
anticipated in adults, endotracheal 
anesthesia is preferable. The tube 
may be inserted under topical or 
trans-tracheal injection and the anes- 
thesia is easily managed once the 
tube is in place. 


In children, it is more of a prob- 
lem to get their cooperation and un- 
derstanding. It has become necessary 
in several instances of contractures 
of the chin or neck to anesthetize the 
child as rapidly as possible, exerting 
slight pressure at the angle of the 
lower jaw to maintain a patent air- 
way. After a few minutes of anesthe- 
sia, usually with vinethene, the sur- 
geon excises the constricting band. 
The Anesthetist is then able to main- 
tain a patent airway, and intubation 
is readily facilitated. After the endo- 
tracheal tube is inserted, anesthesia 
can be carried on as a normal pro- 
cedure. 


THE USE OF THE 
ELECTRIC DERMATONE 


There are many different types of 
dermatones. As a precaution against 
explosion, a dermatone with an ex- 
plosive proof motor that has the ap- 
proval of the Underwriters’ Labora- 
tories for use in the presence of 
explosive gases is advisable. When a 
questionable instrument is to be 
used, a non-explosive type of anes- 
thesia such as, intravenous barbitu- 
rate combined with nitrous oxide and 
oxygen or spinal is advisable. The 
instrument used at our hospital is the 
Brown Electro-Dermatone, manufac- 
tured by the Zimmer Manufacturing 
Company and has an explosive proof 
motor. 
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REHABILITATION 


This does not tell all the story of 
the care of the burned patient. Even 
after the burn is healed, the final 
rehabilitation of the patient must be 
considered, both physically and psy- 
chologically. During the healing proc- 
ess, scars and contractures may form 
and require surgical revision. If rapid 
healing has occurred, these secondary 
procedures are more easily accom- 
plished and with much better results 
than if deep scarring is permitted to 
develop by allowing granulations to 
accumulate. Likewise, the psycho- 
logic rehabilitation is rarely a prob- 
lem if early healing has occurred and 
if the surgeon has an active interest 
in the patient and his problems. 


SUMMARY 


In brief, the care of the burned 

patient is: 

1. Early treatment for shock with 
blood and fluids. 

2. Observance of the urinary out- 
put and replacement of electro- 
lytes and proteins. The nutri- 
tional condition is very impor- 
tant for the healing of the 
burned areas. A diet rich in 
proteins and high in calories 
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with large amounts of vitamins 
is essential. 

Anesthesia problems are chiefly 
obstruction of the respiratory tract 
and shock. To help combat these 
problems we use endotracheal anes- 
thesia and administer blood or plas- 
ma for shock. 

This paper has been written for 
the benefit of those of you who may 
be called upon to assist in the treat- 
ment and care of the burned patient. 

The program of treatment was in- 
stituted in our hospital by Dr. Sum- 
ner L. Koch, and the late Dr. Harvey 
S. Allen, both Professors of Surgery 
at Northwestern Medical School, and 
for many years members of our at- 
tending staff of the Cook County 
Hospital. At the present time these 
measures are carried on by Dr. John 
L. Bell and Dr. William Stromberg, 
Jr., both associates of Drs. Koch and 
Allen. 
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Hypnoanesthesia 


A Review of the Literature 


E. Christine Costley, R.N., M.D.* 
Cleveland, Ohio 


Hypnosis has been used by medi- 
cine men, priests, and witch doctors 
in religion and medicine for centuries. 
In Egypt there were “sleep temples”, 
practicing the technique, 3000 years 
ago, much as it is today. In Greece, 
the sick were treated and cured 
through hypnosis by religious lead- 
ers. The Hindu fakir, the South Pa- 
cific fire dancer and the Indian yogi 
of today use self-induced hypnosis to 
make their feats possible.' 


The use of hypnotic anesthesia for 
surgery began in the 1820’s, the first 
in America being hypnosis for nasal 
polypectomy. The first large series of 
case reports came from India’ where 
thousands of operations were per- 
formed using hypnosis, more than 
300 of which involved major surgical 
procedures. In the meanwhile, hyp- 
nosis for anesthesia was laid on the 
shelf in America and England. Mor- 
ton, Long, Simpson, and Wells were 
experimenting with chemicals that 
would put patients into an uncon- 
scious state. These were considered 
much more reliable and much safer. 


*Submitted to the Department of Psychiatry in 
partial fulfillment for the degree of Doctor of 
Medicine, Western Reserve University. 


A sociolovical struggle to control 
man’s behavior has existed from an- 
cient civilization to the present day. 
Basically these include four methods. 
(1) Mechanical force is used in 
childhood and in some character dis- 
orders. This may take the form of 
paddling, physical restraint or many 
kinds of mechanical aids. (2) 
Threats, punishment and rewards 
may be used at any age. Suppression 
or alteration of behavior may occur 
though it is expensive and often not 
of permanent benefit. (3) Methods 
of persuasion or rational approach 
may be used. This may be effective 
though sometimes it fails because it 
takes time to find the reason for be- 
havior. Often it is impossible to 
find a rational reason. (4) Suggestion 
is frequently used to control man’s 
behavior. It is usually less time con- 
suming and often successful. Sugges- 
tion may be brought about by ex- 
pressing an idea which an individual 
accepts uncritically and which initi- 
ates appropriate behavior. It is trans- 
mitted to another individual through 
a mode of communication, usually 
language. 

Hypnosis is a condition of selec- 
tive hypersuggestibility specifically 
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brought about in an individual by 
visual fixation upon a small target 
object and suggestion of relaxation by 
various symptoms of sleep (particu- 
larly heaviness of the eyelids and 
closure of the eyes'). It is not sleep, 
per se, for brain waves, reflexes, gal- 
vanic skin reactions, cerebral circula- 
tion, and blood pressure readings in 
hypnosis are the same physiologically 
as in the awakened state. 


The literature is at variance re- 
garding the percentage of people who 
can be hypnotized. DeLee states that 
90% of all normal individuals can 
be hypnotized! whereas Masserman 
states that everyone can be hypno- 
tized to some degree.* Heron states 
that for hypnosis to be successful 
both the hypnotist and the subject 
have to have the same aims.” Psy- 
chotic and _ feeble-minded patients 
cannot understand the aims and 
hence cannot respond to suggestibil- 
ity. Success in hypnosis often reflects 
the abilities of the hypnotist. How- 
ever, man is constantly struggling to 
free himself from the unknowns of 
nature and hypnosis is considered 
by laymen as mysterious. They are 
frightened that something will hap- 
pen to them over which they have 
no control. The word, hypnosis, may 
carry with it great anxiety. In such 
cases, one author’ substitutes the 
word suggestive relaxation. Also. a 
certain level of tension is conducive 
to the success of hypnosis. 


Criteria for evaluating the success 
of hypnosis is difficult to formulate. 
There is a significant difference be- 
tween uses of psychological and 
physiological or pharmacological 
techniques. If novocaine is injected 
into the area of the brachial plexus 
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it will achieve the same effect in the 
majority of patients regardless of 
their beliefs, attitudes, past experi- 
ences or differences in hereditary con- 
stitution. The effectiveness of psy- 
chological techniques is complex, dif- 
ficult to assess and less predictable. 


Unless it is known how something 
acts, this again complicates the eval- 
uation of a procedure. Kroger and 
DeLee consider hypnosis a synaptic 
ablation which effectively blocks so- 
matic and autonomic pathways that 
transmit afferent pain impulses to 
higher sensoria.® Fatigue, pain, and 
memory centers seem to be especially 
involved. White writes that any the- 
ory of hypnotism is called upon to 
explain facts such as (1) the hypno- 
tized person can transcend the nor- 
mal limits of volitional control; (2) 


he behaves without experience of will © 


or intention, without self-conscious- 
ness, without subsequent memory 
which under the circumstances one 
would expect; and (3) that these 
changes occur merely because the 
hypnotist says for them to occur.’ 


The dangers of hypnosis lie chiefly 
in errors of technique. There is no 
evidence that in itself hypnosis weak- 
ens the will, damages the nervous 
system or adversely affects mental 
and physical well-being of the indi- 
vidual. There is no way of ascertain- 
ing exactly how each individual will 
respond while in hypnosis. The best 
behaved individual may become diffi- 
cult to handle. Some have minor 
emotional outbursts. The subject is 
asked to regress to a child-like level 
of thought organization. The sub- 
ject’s mind is filled with thoughts of 
the hypnotist. Macalpine feels that 
countertransference is an obligatory 








226 


and_ essential of hyp- 
nosis.* 

Posthypnotic difficulties may _ in- 
clude headache, vertigo, nausea, de- 
pression, drowsiness and _ increased 
severity of neurosis or psychosis. 
Most of these complications are a re- 
sult of improper technique. The hyp- 
notist may influence the subject out- 
side the hypnotic state. He must be 
aware at all times that if posthyp- 
notic suggestions are offered, they 
must be realistic and individualized. 


component 


For almost a century it seemed 
that chemoanesthesia had completely 
supplanted hypnoanesthesia. The 
awakening came 15 years ago when 
obstetrical services began using sug- 
gestion as a substitute or adjunct to 
spinal or general anesthesia. DeLee 
wrote that there were two ways of 
blocking thought impulses from 
reaching the brain cells; one with 
drugs and the other by preventing 
the pain thought waves at the source, 
i. e. psychotherapy. Thought block- 
ing can be done in most cases.” 


For adequate success in patients 
during labor and delivery, hypnotic 
suggestion begins at the third month 
of gestation, being given two to three 
times per month. Anticipation is an 
important factor in intensifying the 
severity of labor pain. Thus, patients 
are psychologically prepared for la- 
bor early in pregnancy. Natural 
childbirth is a form of control of be- 
havior by suggestion. 


One criticism that has been made 
regarding hypnosis in childbirth is 
that the patient-physician relation- 
ship becomes a very dependent one. 
However, any obstetrician-patient re- 
lationship is a very close one because 
of the obstetrician “mother complex” 
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during antepartum care as well as 
during labor and delivery. An impor- 
tant factor is to transfer dependency 
to the husband after delivery of the 
patient. 


Physician time and inadequately 
trained hospital personnel in care of 
the hypnotized patients limit the fre- 
quency with which suggestive relax- 
ation is used in obstetrics. Hypnosis 
activates and satisfies certain needs 
in some subjects. Perhaps in some in- 
stances irrespective of the disadvan- 
tages, this form of anesthesia is the 
one of choice. Autohypnosis may be 
of benefit if physician time is of the 
essence. 

Hypnosis has been revived as a 
form of surgical anesthesia. Owen- 
Flood reports on an appendectomy 
done under suggestive relaxation 
only.'° Apparently skeletal muscles 
were relaxed as well as if the patient 
had had other forms of anesthesia. 
Hypnotic suggestion should begin the 
evening before the scheduled proce- 
dure and continued the following 
morning. One difficulty encountered 
is that the operating room environ- 
ment is not conducive to a quiet, 
sleep-inducing atmosphere, and _per- 
sonnel may distract the patient from 
attentiveness to the hypnotist. 


Persistent pain has on _ occasion 
been an indication for hypnosis. 
There are a wide variety of disorders 
that do not respond well to analge- 
sics. For example, patients with lim- 
ited vital capacity, and general de- 
bilitated state may not tolerate large 
doses of narcotics. Patients with 
chronic illnesses build up a tolerance 
to drugs. Dorcus and Kirkner report 
the use of hypnosis in dysmenorrhea 
with good results.'’ Hypnosis may 
not be adequate for intractable pain 
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and neurectomy or chordotomy may 
be indicated. 


The phenomenon of hypnotic anes- 
thesia or analgesia is common in 
everyday life. A common experience 
is to find a bruise or scratch while 
undressing and wonder how it got 
there. If one is aware that he is going 
to get a “sock”, equal to one just 
discovered, it would be quite painful. 
Many thousands of battlefield inju- 
ries occurred at a time when the sol- 
diers were unaware of it. A fractured 
bone can be reduced within thirty 
minutes of the injury and an episi- 
otomy can be repaired within five 
minutes of delivery without discom- 
fort to the patient. 


An anesthetist has excellent oppor- 
tunities to use hypnosis as an aid in 
pharmacological anesthesia. It is a 
valuable tool for minimizing appre- 
hension, fear and restlessness or re- 
moving preoperative anxieties en- 
tirely. Patients confronted with sur- 
gery are in a psychic turmoil. To 
some, surgery and anesthesia repre- 
sent punishment for guilt feelings. 
Others have a feeling of helplessness, 
separation, fear of the unknown, loss 
of physical and psychic control, loss 
of an important organ (example, 
uterus), or complete change in body 
image. Fear of death is also quite 
clearly demonstrated in some pa- 
tients. They may become frightened 
when a mask is placed on their face 
for fear they can no longer breathe. 
This is particularly true when a mask 
is fastened snugly with mask straps. 


Anesthesia may be induced with 
brute force but use of suggestion is 
much more beneficial and humane. 
Knowledge of psychodynamics and 
psychotherapy is an essential pre- 
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requisite to any specialty. It is true 
that narcotics produce anesthesia 
much more simply, are easier to con- 
trol, and effects are more predictable. 
However, frightened patients require 
more premedication, more anesthesia 
and more postanesthesia sedation. 
Complications during induction are 
more frequent in the excited patient. 


There are five degrees of hypnosis, 
which are as follows: 

(1) Insusceptible, in which 
there is no response to sug- 
gestion. 

(2) Hypnoidal, in which there 
is relaxation, usually both 
physical and psychic. 

(3) Light state, in which there 
is catalepsy of eyelids and 
limbs. 

Medium state, in which 

simple motor reactions can 

be carried out though there 
is amnesia and _ posthyp- 
notic anesthesia. 

(5) Deep state, in which there 
is an ability to open eyes 
without affecting the hyp- 
notic states.® 


(4 


— 


Stage 5 is essential when hypnosis 
is used alone for anesthesia. How- 
ever, the hypnoidal state is valuable 
when used with chemoanesthesia. An 
attempt should be made to prepare 
each patient for surgery with sugges- 
tive relaxation. Also, a positive ap- 
proach in verbzl communication 
should be used with each patient in 
the operating or delivery room. 

Hypnosis is a belated but welcome 
recognition of the usefulness of psy- 
chiatric techniques in anesthesia, es- 
pecially as an aid in chemoanesthesia. 


(Continued on page 271) 
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Open Heart Surgery 


Paul R. Ellis, Jr., M.D.* 


Dallas, Texas 


The development of open heart 
surgery has been a milestone in the 
history of surgical progress. To ac- 
complish this it was necessary to de- 
velop a means of interrupting blood 
flow through the heart without caus- 
ing irreversible tissue damage from 
hypoxia. Two techniques are cur- 
rently employed to make open heart 
surgery possible, hypothermia and ex- 
tracorporeal circulation. 


HYPOTHERMIA 


Bigelow! was the first to suggest 
the application of hypothermia to 
open heart surgery. He noted a de- 
crease in metabolic rate at lower 
temperatures. This resulted in a re- 
duction in oxygen requirements, pro- 
longing the tolerance of the body to 
hypoxia. 

At normal body temperature the 
brain will tolerate 3 to 4 minutes of 
complete circulatory occlusion with- 
out irreversible damage. At body 
temperatures of 80°-85° F. this pe- 
riod can be prolonged to 8-10 min- 
utes. Subsequent studies have proven 
this interval to be adequate for the 
correction of certain congenital heart 
lesions. 

*Chief Resident, General 
University Hospital, Dallas, Texas. 

Presented at the Annual Meeting of the Texas 


Association of Nurse Anesthetists, Dallas, 
Texas, May 7, 1958. 


Surgery, Baylor 


Anesthesia for the induction of hy- 
pothermia may be given by one of 
several techniques. The basic require- 
ments are prevention of shivering and 
maintenance of adequate oxygena- 
tion. Dr. Robert Virtue* of the Uni- 
versity of Colorado employs Pento- 
thal” induction and ether mainte- 
nance during cooling. Curare is em- 
ployed to provide adequate relaxation 
and to prevent shivering. 

Reduction of body temperature 
may be accomplished by several sat- 
isfactory methods. The simplest and 
most rapid is by immersion in ice 
water. Care must be taken to keep 
hands and feet out of the water to 


prevent frost bite. A more refined, 
though somewhat slower technique 


employs a special mattress containing 
a circulating refrigerant. This unit 
may also be used for rewarming. 


Allowance must be made during 
induction of hypothermia for a down- 


ward “drift” in body temperature 
after discontinuation of cooling. 


Swan* has reported this to be 2/3 of 
the initial temperature drop. Cooling 
is usually discontinued at approxi- 
mately 90° F., and a further drop to 
about 84° occurs. Once the temper- 
ature has stabilized, the patient will 
remain hypothermic, as metabolic 
rate is too reduced to cause spontane- 
ous rewarming. 
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Many interesting physiological 
changes occur with hypothermia. As 
mentioned, there is a reduction in 
metabolic rate which results in a de- 
crease in oxygen requirements. Blood 
pressure is lowered and pulse rate 
slows. Respiratory rate decreases and 
with severe cooling efforts may cease. 
Renal, hepatic, and all other visceral 
functions are decreased. There is pro- 
gressive depression of the central 
nervous system, eventually reaching 
a plane of surgical anesthesia at tem- 
peratures of 85°-90° F. Hematologic 
changes* include an increase in hemo- 
concentration and a decrease in WBC 
and platelets. Coagulation changes” 
occur with a tendency towards ac- 
celeration of intravascular clotting 
and depletion of coagulation factors. 


The surgical procedure consists of 
a bilateral thoracotomy with a trans- 
sternal incision. Tapes are passed 
about the superior and inferior vena 
cava for inflow occlusion. Outflow oc- 
clusion may be provided with a non- 
crushing aortic clamp. During the 8 
to 10 minutes of circulatory arrest 
the heart is opened and the defect 
repaired. 


Certain complications have been 
recognized in the application of hy- 
pothermia to open heart surgery. 
Foremost of these is the occurrence 
of cardiac arrhythmias, especially 
ventricular fibrillation. This compli- 
cation is prone to occur during cir- 
culatory arrest and may be related to 
myocardial hypoxia. Experience in 
the management of this complication 
has resulted in a marked improve- 
ment in mortality. Another compli- 
cation of hypothermia has been that 
of hemorrhage. This is most likely to 
occur during the rewarming period 
and may be associated with a deple- 
tion of coagulation factors by intra- 
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vascular clotting. Such bleeding usu- 
ally responds well to the administra- 
tion of fresh blood. 

In spite of its limitations, hypo- 
thermia has had an interesting and 
important role in the development of 
open heart surgery. Application in 
the past has been largely limited to 
the simplest lesions, such as inter- 
atrial septal defects. Although this 
technique is quite successful in these 
cases, no provision is made for the 
more complicated conditions when 
encountered unexpectedly. To broad- 
en the field of open heart surgery, 
research was directed to the artificial 
heart-lung. 


EXTRACORPOREAL CIRCULATION 


In 1939, Dr. Gibbon® described 
the first artificial heart and lung. 
This unit removed blood from veins 
prior to reaching the heart, and 
pumped it to an oxygenator where an 
exchange of oxygen and carbon diox- 
ide occurred. The oxygenated blood 
was returned to the arteries, thus by- 
passing the heart and lungs. This unit 
represented the first successful arti- 
ficial heart and lung apparatus. Its 
principles are employed today in sev- 
eral of the modern units. 


The artificial heart and lung or 
pump oxygenator consists of two ba- 
sic parts: a pump which takes over 
the function of the heart, and an 
oxygenator to temporarily replace the 
lungs. The function of the oxygenator 
is to allow for an exchange of oxygen 
and carbon dioxide. There must be 
an adequate surface area exposure of 
the blood to oxygen. The lung effi- 
ciently accomplishes this by passage 
of blood through the wall of thin 
oxygen-filled sacs or alveoli within 
the lung. These sacs comprise a total 
surface area of 90 square meters. 
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Several types of oxygenators have 
been developed to substitute for the 
lung. The simplest of these is the 
bubble oxygenator which depends on 
multiple thin-walled bubbles of oxy- 
gen for surface exposure. The blood 
and oxygen are delivered to a mixing 
chamber or “bubbler” where the oxy- 
gen is dispersed through many small 
holes as bubbles. This system was 
found to be one of the most efficient 
in oxygenating the blood and elimi- 
nation of COs. One disadvantage was 
the difficulty in removing bubbles 
which would produce fatal emboli. 
This problem has been largely over- 
come by two recent developments. 
The first was the perfection of an ef- 
ficient antifoam agent. This silicone 
compound has been found to effec- 
tively eliminate larger bubbles. To 
provide exposure of the bubbles to 
the antifoam agent a “debubbling 
chamber” was added. This chamber 
is lined with antifoam compound and 
receives foam from the bubbler. 


DeWald* of the University of 
Minnesota is responsible for the sec- 
ond development designed to elimi- 
nate the small bubbles. This consists 
of a coil of plastic tubing called a 
“helix” because of its shape. Blood 
from the debubbling chamber flows 
into the helix and begins a circular 
decline downward. This provides an 
opportunity for the bubbles to rise to 
the top of the column and for the 
blood to settle to the bottom. 


The bubble oxygenator has certain 
advantages over other oxygenators. 
Being composed of plastic, it may be 
autoclaved, providing absolute steril- 
ity. The unit is simple in design and 
relatively easy to construct. Further- 
more, since the total cost of the plas- 
tic tubing is only about $30.00 it is 
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not necessary to re-use each unit. The 
bubble oxygenator has had extensive 
successful clinical application. It is 
probably the most widely used unit 
in this country today. 

At Mayo Clinic® extensive research 
has been done on a “thin film” oxy- 
genator. This unit consists of a series 
of stainless steel screens. Blood flows 
over the screens in a thin film, pro- 
viding surface area exposure. Oxygen 
is blown over the screens for oxygen- 
ation and elimination of COs. This 
type of unit has no movable parts 
and the blood remains free of bub- 
bles. Of the various oxygenators, it is 
probably the least traumatic to the 
blood. 

In the past this unit required 
Zephiran soaking for sterilization. 
This was not only awkward but per- 
haps inadequate. Recently a new unit 
has been devised which may be auto- 
claved. 

Other oxygenator units have been 
devised and have been proven effec- 
tive in human application. The two 
previously described units, however. 
are probably the most popular at this 
time. 


PUMP 


The other part of the artificial 
heart-lung consists of the pump. Two 
basic designs have had the most wide- 
spread application. The first of these, 
designed by Dr. DeBakey® consists 
of. a revolving arm with a roller at 
each end. As the arm revolves, the 
rollers compress a loop of plastic tub- 
ing, moving the blood along with a 
pulsile flow. This unit will function 
at high or low flows with minimum 
trauma to the blood. 

Another pump, the Sigmamotor, 
was devised by Dr. Lillehei at the 
University of Minnesota. This unit 
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employs a series of metal fingers 
which massage the blood along a seg- 
ment of latex tubing. Originally this 
type pump had a limited volume out- 
put, but a larger model was recently 
produced to overcome this disad- 
vantage. 

The problems of extracorporeal 
circulation extend beyond the devel- 
opment of a satisfactory unit. The 
patient must be heparinized prior to 
by-pass to prevent clotting of the 
blood. After the procedure the hep- 
arin is neutralized with protamine. 
Another problem is related to prim- 
ing the unit with blood. This blood 
must be drawn the day of surgery 
with heparin as an anticoagulant. A 
flow rate must be decided upon pre- 
operatively and the pumps calibrated 
to this volume flow. The flow rate 
may vary from 35 to 100 cc/Kg/ 
min., depending upon the capabilities 
of the individual unit and the size of 
the patient. It is interesting that chil- 
dren require relatively higher flow 
rates because of their greater meta- 
bolic rate. 


ANESTHESIA 


Anesthetic management of patients 
undergoing extracorporeal circulation 
does not differ greatly from that of 
other thoracic procedures. Special 
care should be taken to maintain a 
light plane of anesthesia to prevent 
unnecessary central nervous system 
depression at the time of cardiopul- 
monary by-pass. 

At Mayo Clinic!” ether has been 
the agent of choice. This is employed 
in a closed system with a COs ab- 
sorption chamber. During the by- 
pass ether is vaporized into the 
system. Mendelsohn"! has recom- 
mended the use of cyclopropane for 
extracorporeal circulation. He at- 
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tempts to maintain only analgesia 
with patients often able to respond 
to questions. During by-pass cyclo- 
propane (8%) is blown into the oxy- 
genator in combination with oxygen. 

At Baylor Hospital in Dallas, 
Wood'* employs Pentothal® induc- 
tion, followed by nitrous oxide and 
ether at a light plane of analgesia. 
Muscle relaxation is provided by 
curare. 


During extracorporeal circulation 
we have found it helpful to record a 
number of variables. These include 
arterial and venous pressure, ECG, 
EEG, arterial and venous oxygen 
saturation, pH, COs, and plasma 
hemoglobin. These factors have been 
of great value to us in evaluating the 
efficiency of the pump oxygenator 
and in regulating its operation. 


Surgery is carried out through a 
transternal bilateral thoracotomy. 
Catheters are passed through the 
right arterial appendage into the 
superior and inferior vena cava for 
removal of venous blood. After oxy- 
genation, blood is pumped back into 
the arterial circuit via the femoral 
artery. Blood passes retrograde up 
the aorta and is distributed to all the 
body. The heart is not entirely free 
of blood during the by-pass as the 
coronary flow continues. This can be 
avoided by inducing complete cardiac 
arrest with potassium citrate injected 
into the coronary arteries. In a state 
of arrest the work of the heart is re- 
duced and it will tolerate interruption 
of coronary artery flow. Cardiac ac- 
tion can again be started by flushing 
out the potassium with fresh blood 
from the pump oxygenator. 

By employing the pump oxygen- 
ator, a variety of congenital and ac- 
quired cardiac lesions can be success- 
fully corrected. Mortality depends 
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upon the complexity of the lesion and 
the preoperative development of ir- 
reversible changes. For favorable 
cases, such as simple interventricular 
septal defects, the mortality will 
probably not exceed 10%. 

Complications of extracorporeal 
circulation include intravascular clot- 
ting, air emboli and cardiac arrhyth- 
mias. Heparin is employed to prevent 
clotting and this is later neutralized 
with protamine. Air emboli are 
avoided by antifoam agents, debub- 
bling and helix chambers, reservoirs 
and air traps. The most common sig- 
nificant arrhythmia is that of com- 
plete heart block. This is especially 
common during repair of interven- 
tricular defects. The use of potassium 
for cardiac arrest may also be asso- 
ciated with a higher incidence of ar- 
rhythmias. 


SUMMARY 


Recent developments in surgical 
research have opened a new field of 
surgical endeavor, that of open heart 
surgery. This has made possible the 
correction of many congenital and ac- 
quired heart lesions which were pre- 
viously fatal. Continued research in 
this field will bring about a reduction 
of mortality rates and a greater scope 
of application. 
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Emergency Management of Untoward 


Reactions to Drugs 


Carl W. Fisher, M.D.* 
Oakland, California 


Acute reactions to drugs are mani- 
fest in a relatively small number of 
ways which are easily recognized and 
should be treated symptomatically. 


It is basic in our medical discipline 
that to treat a patient’s problem we 
take a history, do a physical exami- 
nation, make a diagnosis and treat 
for that which we have diagnosed. In 
most situations we are derelict if any 
of these steps is omitted. I am pro- 
posing the thesis, however, that in 
acute emergencies it is adequate ther- 
apy to treat symptoms as they ap- 
pear; that time spent in developing 
the other steps is deleterious; that 
drug reactions present only a small 
number of manifestations which 
threaten life; that these manifesta- 
tions may be treated adequately with 
a small number of simple drugs. 

This approach is advocated only 
for reactions to diagnostic and thera- 
peutic drugs. It would not necessarily 
apply in reactions to the broad group 
of potential poisons associated with 
industry, agriculture or homes. 

What are these reactions and how 
should they be treated? 


*Chief Anesthetist, Department of Anesthesi- 
ology, Kaiser Foundation WHospital, Oakland, 
California. 

Presented at the Annual Meeting of the West- 
ern States Section of Nurse Anesthetists, San 
Francisco, April 23, 1958. 


APNEA 


Free the airway and give artificial 
respiration by the best means avail- 
able at the moment. The airway must 
be maintained by lifting the jaw, 
pulling out the tongue or inserting a 
pharyngeal airway or endotracheal 
tube if they are available. Foreign 
material: — Blood, vomitus, mucus, 
chewing gum — must be aspirated 
with suction, wiped out of the throat, 
or drained out of the airway by de- 
pendent position. 

Artificial respiration is ideally 
given by intermittent inflation of the 
lungs with oxygen by mask or endo- 
tracheal tube and a resuscitator or 
manual compression of a breathing 
bag. When these are not available 
use mouth-to-mouth respiration, arm 
lift, back pressure, or simple com- 
pression of the chest until better 
means are available. Babies should 
be given mouth-to-mouth respiration 
or the “Teeter Board” method of 
tilting them through a 90 degree arc 
on one’s arm, if no equipment is at 
hand. 

Drugs have no place in the emer- 
gency treatment of apnea. Whenever 
a patient stops breathing take the 
next breath for him by the best me- 
chanical means available at that 
instant. 
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CIRCULATORY COLLAPSE 


Give oxygen by mask, and admin- 
ister vasopressors intravenously, until 
the blood pressure is normal. Any of 
the standard vasopressors will bring 
the blood pressure back to normal, 
provided enough is given. Of the less 
potent vasopressors |ephedrine, me- 
thoxime (Vasoxyl), mephentermine 
(Wyamine) |*, from 0.25 to 0.5 ml. 
may be safely administered intrave- 
nously to anyone whose blood pres- 
sure is below normal. If there is little 
response within two minutes, this 
dose may be doubled. If the response 
still is not adequate, a more potent 
vasopressor, diluted or in an infusion 
[phenylephrine (Neosynephrine), 
metariminol (Aramine), levarterenol 
(Levophed) |. 

The patient must receive 100% 
oxygen if he is to derive benefit from 
inhalation therapy, since when circu- 
lation is deficient the oxygen carrying 
capacity of the blood can be increased 
only by increasing the plasma satu- 
ration. 


CENTRAL NERvOUS SYSTEM 
STIMULATION -— CONVULSIONS 


Give oxygen by mask and barbitu- 
rates intravenously until the convul- 
sion stops. Any of the standard bar- 
biturates that are available for intra- 
venous administration may be used 
| thiopental (Pentothal), secobarbital 
(Seconal), pentobarbital (Nembu- 
tal), phenobarbital, etc.| The shorter 
acting agents are preferred because 
the subsequent period of depression 
is relatively short. If the convulsion 
cannot be stopped without arresting 


*Wherever in this article a series of pharma- 
ceutical and proprietary names is given, it is a 
representative sampling and should not be con- 
strued as a complete list or as a recommended 
list of agents. 
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respiration, enough barbiturate should 
be given to induce this effect and the 
patient should then be treated for 
apnea. 


ALLERGIC REACTIONS 


Anaphylactic Shock. Give epi- 
nephrine intravenously and adminis- 
ter oxygen. Although anaphylactic 
reactions are often fatal, life has usu- 
ally been saved when the patient has 
received 0.25 to 0.5 ml. of epineph- 
rine intravenously within 30 seconds 
of the onset of the reaction. This 
could not have been accomplished if 
a syringe and epinephrine had not 
been at hand when the offending drug 
was given. 


Edema, Bronchospasm, Urticar- 
ia: Depending on the persistence of 
the reaction, give epinephrine, anti- 
histaminic drugs, cortisone, or all 
three. The subcutaneous administra- 
tion of 0.2 to 0.5 ml. of epinephrine 
will reverse most of these reactions. 
Antihistaminic drugs [promethazine 
(Phenergan) 25 mg., chlorphenamine 
(Chlor-Trimeton), diphenhydramine 
(Benadryl) 50 mg.| may be given 
orally, intramuscularly, or intrave- 
nously according to the acuteness of 
the reaction. In resistant cases pred- 
nisolone sodium hemisuccinate (Meti- 
cortelone) 50 mg. may be given in- 
travenously. 


Pulmonary edema may necessitate 
the administration of oxygen under 
positive pressure. Laryngeal edema 
may necessitate tracheotomy, or in- 
tubation followed by tracheotomy. 

Nausea. This distressing symptom 
is in itself rarely a threat to life, and 
usually ceases as the initially high 
concentration of a drug is dissipated, 
or when treatment is given for one of 
the factors mentioned previously. 
Nausea may be combated by giving 
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oxygen and one of the anti-emetic 
drugs [chlorpromazine (Thorazine), 
promethazine (Phenergan), cyclizine 
(Marezine) | or barbiturates. 

Elevated blood pressure. This 
reaction may cause a severe throb- 
bing headache, and carries the threat 
of cerebral hemorrhage, but is usually 
transitory. It may be treated by the 
inhalation administration of amy] 
nitrite. 


RECOGNITION 


Only four of the groups of reac- 
tions listed are likely to be an im- 
mediate threat to life. If this ap- 
proach to treatment is to be effective, 
a potentially fatal reaction must not 
be overlooked; one must make sure 
in every case that the patient is 
breathing and that his blood pressure 
is normal. More than one reaction 
may be present; for example, when 
the blood pressure is low enough the 
patient is likely to stop breathing. 
One must also be alert to lesser de- 
grees of this symptom—to the patient 
whose breathing has not stopped, but 
is depressed; to central nervous stim- 
ulation short of convulsions, such as 
“picking things off the wall” from an 
overdose of atropine, or the bizarre 
“out of touch with this world” reac- 
tion to lidocaine (Xylocaine). 


EXAMPLES 


How would this plan of action ap- 
ply to reactions from some of our 
common groups of drugs? 

Local anesthetic drugs may 
cause circulatory collapse or central 
nervous system stimulation. Circula- 
tory collapse should be treated with 
oxygen and intravenously adminis- 
tered vasopressors until the blood 
pressure is normal. Central nervous 
stimulation should be treated with 
oxygen and intravenously adminis- 
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tered barbiturates. Lidocaine causes 
bizarre mental reactions which may 
not be recognized initially; the treat- 
ment is the same as that for central 
nervous system stimulation. Local 
anesthetic drugs may give rise to 
anaphylactic reactions, for which 
epinephrine must be given intrave- 
nously at once. 


Barbiturates cause respiratory de- 
pression. Whether this results in in- 
adequate respiration or in complete 
cessation of respiration, the patient 
must receive mechanical assistance 
through a patent airway. 

Iodized compounds for radio- 
graphic studies [iodopyracet (Dio- 
drast), sodium acetrizoate (Urokon), 
etc.| may cause nausea (treat with 
oxygen and barbiturates or anti-emet- 
ics), circulatory collapse (treat with 
oxygen and vasopressors), the aller- 
gic responses or even anaphylactic 
shock (treat with antihistaminic 
agents and intravenously adminis- 
tered epinephrine). 

Penicillin may cause the allergic 
responses and anaphylactic shock. 
Antibiotic injections are today one of 
the commonest causes of anaphylac- 
tic shock. Whenever penicillin is in- 
jected, one should bear in mind that 
epinephrine may need to be given in- 
travenously at once. For less severe 
reactions, one should administer epi- 
nephrine subcutaneously, or may give 
antihistaminic agents or possibly cor- 
tisone. 

Drug X: When a reaction is de- 
veloping, and the nature of the drug 
is unknown or one is not familiar 
with the properties of the drug, one 
should treat symptomatically those 
manifestations that are a threat to 
life. When the acute emergency is 
past there is time to investigate, and 
to inquire whether or not more spe- 
cific refinements are needed. 
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COMPONENTS OF AN EMERGENCY KIT 


Relatively few drugs are needed 
for an adequate emergency kit. Oxy- 
gen is usually a necessary component. 
The anesthesia department of the 
Kaiser Foundation Hospital in Oak- 
land has found it useful to assemble 
these components into a “crash cart”, 
on which are kept a “D” cylinder of 
oxygen, mask, and bag. In a drawer 
are a laryngoscope, a stethoscope, a 
sphygmomanometer, endotracheal 
tubes, and connectors. The following 
drugs, with the appropriate syringes, 
needles, tourniquet, and alcohol 
sponges are kept on the cart. A daily 
check is made to see that all listed 
items are present. 


Epinephrine 1:1000 1 ml. ampules with 
snap tops 

Thiopental in solu- 
tion, pentobarbital or 
secobarbital solution 
in vials or any other 
barbiturate in solution 
Ephedrine 50 mg. in 


Barbiturates: 


Vasopressors 
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snap top ampules, 
phenylephrine (Neo- 
synephrine) 10 mg./ 
ml. in 5 ml. vials 


Antihistaminics Promethazine (Phen- 
ergan) 25 mg./ml. in 
vial. 

SUMMARY 


Most acute reactions to drugs can 
be treated adequately by this simple 
scheme of symptomatic treatment. 

Apnea: Free the airway and give 

artificial respiration. 

Circulatory Collapse: Oxygen 

and intravenous vasopressors un- 
til the blood pressure is normal. 

Central Nervous System Stimu- 

lation — Convulsions: Oxygen 
and intravenous barbiturates un- 
til the convulsion stops. 

Allergic Reactions (Urticaria, 

edema, bronchospasm): Sub- 
cutaneous epinephrine, antihista- 
mines, cortisone. 

Anaphylactic shock: Intravenous 

epinephrine. 
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The Child as a Surgical Challenge 


Ray G. Stark, M.D.* 


Memphis, Tennessee 


Fewer problems confronting the 
anesthetist offer a greater challenge 
than that of a child requiring surgi- 
cal therapy. This challenge lies in the 
form of psychological aspects as well 
as technical ones. To attempt to 
fathom the mind of a child is all too 
often fraught with disappointment. 
This disappointment approaches dis- 
aster when those who do not have 
understanding, do not possess a nat- 
ural love for children, or who cannot 
project themselves into the world of 
a child and thereby capture the scope 
of their doubts and fears. The child 
catapulted prematurely into an adult 
world, is forced to attempt to adapt 
to our adult attitudes and to observe 
adult customs. The requirement of 
this type of advanced adaptation is 
difficult for a child under the most 
ideal of conditions. Under the ad- 
verse conditions requiring hospital- 
ization, in which the child is deprived 
of his familiar environment and the 
closeness of those whom _he loves and 
trusts, it may require all the sym- 
pathy and understanding possible to 
mold both his thinking and his be- 
havior into an acceptable pattern for 
the events to come. 








*Director of Anesthesia and Inhalation Ther- 
apy, Baptist Memorial Hospital, Memphis, Ten- 
nessee. 

Presented at the Annual Meeting, American 
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The challenge of this situation is 
emphasized by the fact that a thor- 
ough knowledge of body physiology, 
a knowiedge of the pharmacology of 
the drugs employed, the possession 
of technical skill and a sympathetic 
attitude are not totally sufficient in 
the anesthetic management of these 
patients. To meet clearly the chal- 
lenge and to perform adequately the 
task accepted, it is necessary for the 
anesthetist to gain the confidence of 
the child, to respect his fears, to al- 
lay his anxieties, to reassure him re- 
garding pain and to psychologically 
prepare him for the often terrifying 
experience of his trip into the un- 
known-—sleep. 


Goldman and Crain’ have cited 
that both the parents and the child 
should be given an explanation of 
the need of the operation and the 
events leading up to the anesthesia 
together with a brief discussion of 
what to expect in the immediate post- 
operative or recovery period. Addi- 
tionally, preliminary preparation 
must be made for the separation of 
the child from its parents. Since the 
parents represent security for the 
child, this may become a major prob- 
lem. To disregard this problem may 
well lead to what Bierman? has 
termed “separation shock”. To avoid 
this shock, the anesthetist must give 
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the preoperative explanations and 
also gain the confidence of the pa- 
tient. 


Jackson* has shown that physi- 
ologic harm can result from preanes- 
thetic apprehension and that such a 
state can make the anesthetist’s task 
infinitely more difficult and the risk 
more grave. The anesthetist wishes 
to avoid psychic trauma during in- 
duction which may result in a child 
whose terror leads to physical vio- 
lence and sobbing, both of which will 
leave their indelible imprint upon the 
course of the subsequent anesthetic. 
A cooperative child can preclude a 
traumatizing experience, and the re- 
sult will be a pleasant one for both 


the patient and the anesthetist. The 


anesthetist, or other personnel in sur- 
gery, should never deprive the child 
of a special doll, toy or well-worn 
blanket brought to surgery. These 
articles should be accepted seriously 
since they also represent security to 
the little patient. They should be 
carefully preserved and returned to 
the patient in the recovery room or 
the patient’s room. To observe this 
concrete procedure adds significantly 
to the anesthetist’s ability to solve 
the problem of the infant surgical 
patient. 


An area presenting the possibility 
of a grave mistake is that of depriv- 
ing the infant of nourishment and 
fluids for long periods preceding sur- 
gery. A dehydrated child is often a 
feverish child and becomes a poor 
anesthetic and surgical risk. Unless 
the nature of the surgery specifically 
contraindicates food material in the 
intestine, semi-solid foods and for- 
mula can be given to infants and 
children up to four hours prior to 
surgery. In infants, orange juice and 
water may be given in small amounts 
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up to two hours before surgery un- 
less some type of gastrointestinal 
surgery contraindicates any fluids. A 
serious injustice is done when chil- 
dren scheduled for surgery are placed 
on a waiting list and allowed to fret 
and thirst into a state of feverish 
agitation. 


In older children, when all fluids 
by mouth are being withheld, the 
patient should not be allowed to 
brush his teeth since during this pro- 
cedure large quantities of both water 
and toothpaste may be, and usually 
are, ingested. The importance of 
withholding food and fluids must be 
explained to the parents since all too 
often well meaning friends and fam- 
ily will decide that only “a little bit” 
will not hurt. The degree of effective- 
ness that the anesthetist is able to 
accomplish in these instances is a 
factor in his ability to solve fully the 
anesthetic and surgical problem. 

Traumatic conditions, requiring 
surgical correction or other surgical 
emergencies which occur immediately 
or soon after eating, pose a problem 
for the anesthetist. In most of these 
patients, an endotracheal tube is 
clearly indicated since the danger of 
aspiration is ever present. Food may 
remain in the stomach for many 
hours after being ingested in cases 
where injuries have occurred. In the 
young patients, vomiting may be de- 
liberately induced during induction 
by the use of the suction tip with the 
patient in steep Trendelenburg po- 
sition. 

The presence of fever in this cate- 
gory of patients presents another 
form in this challenge. Fever may 
lead to serious consequences and 
should be reduced below 101°F. be- 
fore surgery is attempted. Lowering 
the temperature reduces the amount 
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of oxygen required by the patient 
and lessens the possibility of convul- 
sions which might otherwise occur 
during anesthesia. The use of cold 
packs, sponges, baths, or enemas are 
preferred over the use of drugs to 
lower the body temperature in these 
patients. At this point, a serious word 
of caution should be said in regard 
to the use of atropine in children 
with elevated body temperatures. Fe- 
ver, atropine, warm operating rooms, 
and open ether anesthesia too often 
set the stage for fatal heat retention. 


Since the preparation of the child 
for surgery is of such great impor- 
tance, we must pay particular atten- 
tion to the use of preanesthetic 
drugs. All of the factors which indi- 
cate the use of anesthetic premedica- 
tion in the adult are present in the 
child and generally these factors are 
of far greater magnitude. The pedi- 
atric anesthetist should become thor- 
oughly familiar with the use of these 
drugs and the dosage of each in re- 
lation to the weight of the patient. 
One should never overlook the value 
of the use of the barbiturates in chil- 
dren. The use of these drugs com- 
bined with scopolamine or atropine 
often makes an ideal preanesthetic 
combination. Rectal thiopental so- 
dium can be employed by the method 
described by Mark, Fox and Bur- 
steint for an adjuvant to proper 
psychologic handling. Systems are 
often employed by anesthetists to 
determine dosage requirements. Such 
systems as the use of one milligram 
of meperidine for each two pounds 
of body weight or the use of 0.1 mg. 
scopolamine for each twenty pound 
unit as advocated by Harrison and 
Maytom® often prove valuable 
aids. The margin of safety is narrow 
in these patients and alteration of 
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body physiology is quickly manifest 
by the over-zealous use of depressant 
drugs, inadequate respiratory ex- 
change, or cardiovascular changes. 


The management of these patients 
following induction offers another 
challenge. Choice of technic and 
agents are problems of their own. 
The standard equipment used for the 
adult is entirely inadequate, unless 
modified, for the infant or child. The 
use of this equipment rapidly leads 
to alteration of the physiology of 
respiration. This greatly alters the 
course of the anesthetic and may 
lead the patient to the brink of dis- 
aster. One undertaking pediatric an- 
esthesia should be familiar with the 
special equipment Adriani® and 
others have adapted for their special 
usage. 


The need for endotracheal anes- 
thesia in children of all ages must be 
recognized. The fear of this proce- 
dure in infants is not justified and 
the indications for its use are often 
far greater than in the adult. A care- 
fully placed tube of proper size may 
eliminate upper respiratory obstruc- 
tion which may result from excessive 
adenoid tissue or enlarged tonsils. 
Patients with hare lip or cleft palate 
may benefit greatly from this proce- 
dure. The use of a tube assures an 
airway in the young edentulous pa- 
tient who may become obstructed by 
their lips or tongue. Its use may also 
help to prevent the accumulation of 
carbon dioxide and eliminate some of 
the mechanical dead space. In these 
children some type of semi-open or 
non-rebreathing system is best em- 
ployed. That recommended by Ste- 
phens’ is excellent for this use. 


Children with congenital cardiac 
disease present a special challenge. 
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These children are often hypoxic at 
rest, and as McQuiston® has 
pointed out, due to their low cardiac 
reserve and an inability to adjust to 
an increased oxygen need, crying or 
emotional excitement may lead to 
unconsciousness or convulsions. In 
these patients, psychic sedation and 
adequate preoperative medication are 
essential prerequisites to proper an- 
esthetic management. Although rela- 
tively few anesthetists will undertake 
the management of these children for 
cardiac surgery, many will be called 
on to anesthetize these patients for 
other types of surgical procedures 
required. 


Blood loss is properly a part of 
this discussion. Since blood loss in 
the child may lead to serious com- 
plications or even to complete disas- 
ter, it is highly important that we 
have something more than mere esti- 
mation of the amount of loss. At the 
present time the gravimetric method 
is the most simple and effective sys- 
tem for this determination. In pro- 
cedures where blood loss is consider- 
able, estimating the loss is crude and 
often tragic. Since accessible veins 
are often scarce and venipuncture 
may become a traumatic and painful 
procedure, we should, especially in 
major procedures, abandon this “hit 
or miss” technic and have a cut- 
down made, preferably on an ankle 
vein, so that adequate replacement 
of blood or fluids can be assured dur- 
ing the operative procedure. This 
should be done prior to the transport 
to the surgery suite if dehydration or 
electrolyte imbalance exists. We must 
always bear in mind that the blood 
volume is small and loss must be 
taken seriously. The pulse rate is 
variable from minute to minute and 
the blood pressure, in general, gives 
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little positive information in small 
children. 


The child deserves a special anes- 
thetic evaluation. The agent used 
may range from local infiltration and 
a “brandy-nipple” to deep general 
anesthesia. This great latitude is a 
significant portion of the total chal- 
lenge, and the exercise of proper se- 
lectivity is a highly consequential 
factor in successful management of 
the patient. Another general maxim 
that must be kept in mind at all 
times is that of the requirements of 
the surgeon. These requirements are 
equal in importance with patient fac- 
tors and with the selectivity of tech- 
nic and procedure. Also, a definite 
benefit accrues to the pediatric anes- 
thetist who is well acquainted with 
the work of Leigh and Bolton® as 
set forth in their classical book’ on 
Pediatric Anesthesia. 


In peroration, it should be restated 
that in order to be successful in the 
anesthetic management of this class 
of patients and to meet adequately 
and completely the challenge that in- 
heres in this management, the anes- 
thetist must develop the moral qual- 
ities of dedication and devotion and 
psychological insight into the imma- 
ture mind as indispensable comple- 
ments to technical knowledge and 
skill. If one can thus come fully pre- 
pared, then he will be able to trans- 
mute frightening surgical challenge 
into a pleasantly satisfying experi- 
ence, and a naturally unwanted task 
into a labor of love. To serve with 
consecration in the realm of humani- 
tarianism is the noblest of man’s en- 
deavors and the supreme challenge 
found in life itself. Serving the in- 
fant and pediatric patient lies within 
this ambit of endeavor. 


(Continued on page 271) 
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The Management of Anesthesia 


for Cardiac Surgery 


William A. Weiss, M.D.* 
and Alfred J. Catenacci, M.D.** 


Philadelphia, Pennsylvania 


The anesthetic agent and technique 
provide the patient with the greatest 
possible safety to assure an ultimate 
recovery from the surgical procedure. 
An attempt is made to anticipate and 
to compensate for disturbances in 
physiological processes which are al- 
ready present or which may be oc- 
casioned by the surgery. 

Preoperative evaluation of the car- 
diac patient is paramount in anesthe- 
tic management. From a careful his- 
tory, important information can be 
obtained as to the patient’s daily rou- 
tine of work and activity, his physi- 
cal reaction to stress and strain, and 
his sleeping habits. Shortness of 
breath on climbing of steps, pain in 
the chest, and the number of pillows 
required for sleep are the symptoms 
which will functionally classify the 
cardiac patient. This is a measure of 
myocardial reserve which can be tax- 


*Assistant Professor of Anesthesiology and 
Anesthesiologist to the Thoracic Surgical Serv- 
ice, Hahnemann Medical College and Hospital, 
Philadelphia, Pa. 

**Professor and Chairman of the Department 
of Anesthesiology, Hahnemann Medical College 
and Hospital, Philadelphia, Pa. 


Presented at the Meeting of the Middle At- 
lantic Assembly of Nurse Anesthetists, Atlantic 
City, N. J., May 21, 1958. 


ed during the induction, maintenance, 
and recovery period. 

The size of the heart can be esti- 
mated by x-ray examination. Special 
attention should be given to this re- 
port, since there is a definite relation- 
ship to the patient’s surgical risk. 
The electrocardiogram can indicate 
the degree of myocardial damage. 
Atrial fibrillation is associated with 
an enlarged left atrium, while ven- 
tricular irritability, as evidenced by 
frequent ventricular premature sys- 
toles, bigeminal or trigeminal 
rhythm, is related to digitalis intoxi- 
cation or myocardial hypoxia. The 
right heart catheterization might in- 
dicate the degree of pulmonary ten- 
sion. Pulmonary hypertension predis- 
poses to fibrosis. A chest x-ray reveals 
the far advanced state of cor pul- 
monale. 

The type of cardiac failure and its 
presence for a period of time are fac- 
tors which are important. Episodes of 
pulmonary congestion can range from 
short periods of hemoptysis to pneu- 
monitis or pulmonary edema. Ankle 
edema is a visible expression of fluid 
retention and ought to be relieved by 
diuretics. Pleural effusion and/or as- 
cites is a state of concealed fluid 
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which must be considered when dry- 
ing a patient prior to surgery. 

Liver enlargement deserves atten- 
tion. Laboratory studies might in- 
clude: (1) a Bromsulphalein dye 
clearance test to give some indication 
of liver reserve, as evident by the 
percentage retention of dye in 45 
minutes; (2) the Thymol Turbidity 
test with the degree of flocculation in 
18 hours, denotes liver cell damage; 
(3) the Transaminase test reported 
in units reveals protein damage, 
either in myocardium or liver; and 
(4) the Prothrombin Time denotes 
the efficiency of the liver for blood 
coagulation. 

Table 1 is a simple means of scor- 
ing a patient as to his risk for sur- 
gery. An adequate and properly 
executed surgical and anesthetic pro- 
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cedure in a poor risk individual can 
promote an excellent result, while an 
inadequate and unphysiological sur- 
gical and anesthetic management in 
a good risk patient can lead to a dis- 
astrous outcome. 

The effects of anesthesia and its 
possible complications upon coronary 
blood flow are most important in 
these patients with degenerative car- 
diac disease. One must anticipate the 
many factors influencing coronary 
blood flow in an attempt to prevent 
sudden or prolonged coronary insuf- 
ficiency in the anesthetized patient. 
The volume of coronary blood flow 
more or less parallels mean arterial 
blood pressure so that a given fall in 
blood pressure results in a corre- 
sponding decrease in coronary blood 
flow. 


TABLE 1 












































EVALUATION OF THE CARDIAC PATIENT FOR SURGERY 
1 2 3 4 SCORE 
Size of Heart + J + 2 + 3 + 4 
Cardiac Rhythm N:S.R. Atrial Ventricular | Bigeminal 
Fibrillation | Premature or 
Systoles Gallop 
Pulmonary Tension 0-40 40-60 60-80 80-100 
*Type of Cardiac 1 2 3 4 
Failure 
Duration of Failure 0-3 mos. 3-12 mos. 1-2 yrs. over 2 yrs. 
Age of Patient 5-30 yrs. 30-45 yrs. | 45-55 yrs. over 
O- 5 yrs. 55 yrs. 
*Cardiac Failure — one point for each 
NAME 
1. Pulmonary Congestion 
2. Pleural Effusion or Ascites DATE 
3. Ankle Edema 
4. Liver Enlargement OPERATION 
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PREMEDICATION 


The premedication for congenital 
heart disease, most commonly found 
in children, consists of the intramus- 
cular administration of Demerol in a 
dosage of 1 mg./lb. body weight, to 
a maximum of 100 mg. with atropine 
0.1 mg./20 lb. body weight, except 
for the individual 20 to 39 lb. when 
0.15 mg. is used. This medication is 
administered 45 to 90 minutes prior 
to the induction of anesthesia. 

Patients with acquired lesions, usu- 
ally adults, receive pentobarbital 
(Nembutal) 100 mg. at bedtime, to 
be repeated in 3 hours if necessary. 
A quiet, restful sleep is important the 
night before operation. One hour pre- 
operatively, the patient receives an 
intramuscular injection of Sodium 
Seconal 0.5 mg./lb. body weight and 
atropine 0.3 to 0.6 mg., according to 
the preoperative cardiac rate (above 
100/minute __ atropine 0.3 mg.; be- 
tween 60 and 100/minute—atropine 
0.4 mg.; and below 60/minute—atro- 
pine 0.6 mg.). Patients with mitral 
insufficiency receive a smaller dose of 
atropine, namely; 0.3 mg., because a 
slow cardiac rate is preferred. 


VENOUS CANNULIZATION 


Early on the morning of surgery, 
venous cutdowns are performed with 
the aid of Xylocaine 1% local infil- 
tration for the adult patients. Vinyl 
tubing which will accommodate the 
shaft of a 15 gauge needle is placed 
in the long saphenous vein above the 
right ankle and in the wrist vein of 
the arm on the same side as the sur- 
gical incision is to be made. 

The cutdown of the lower extrem- 
ity is used for the administration of 
blood while that of the upper extrem- 
ity is for anesthetic agents and neces- 
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sary cardio-vascular medications. For 
open heart surgery, employing the 
use of hypothermia or extracorporeal 
circulation, a third cutdown is placed 
in the other leg, in order to have a 
second avenue of entrance for the 
rapid administration of blood. 
Infants and children are anesthe- 
tized prior to the placement of the 
venous tubing. This avoids excite- 
ment. Cutdowns are performed in 
both legs just above the ankles. 


INDUCTION AND INTUBATION 


Infants under 15 lb. or those who 
are extremely ill and cyanotic, up to 
30 lb. are intubated awake. Children 
are induced with cyclopropane and 
oxygen, with the addition of ether to 
an upper second plane, third stage 
level of anesthesia. Endotracheal in- 
tubation is then accomplished. The 
size of the endotracheal tube is the 
sum of the age of the patient in years 
and the number 18, giving the French 
calibration which is the outside cir- 
cumferential measurement. Inflatable 
cuffs are not used until a #30F en- 
dotracheal tube is indicated. 

Adult patients receive decameth- 
onium bromide (Syncurine — 1 mg./ 
50 Ib. body weight) intravenously. 
This is followed immediately by in- 
travenous Sodium Pentothal® 5%, in 
a dose of 2 to 2% mg./lb. body 
weight. Insufflation of the lungs with 
100% oxygen is performed for a pe- 
riod of one minute to permit distri- 
bution and maximum effect of the 
muscle relaxant and the barbiturate. 
Rapid oral endotracheal intubation is 
accomplished with direct laryngo- 
scopy. The cuff of the endotracheal 
tube is then inflated to the point 
of resistance, as transmitted to the 
plunger of the syringe. The tube is 
then withdrawn until the cuff engages 
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at the cords. Oxygen 100% is admin- 
istered to the patient and the lungs 
are inflated by rhythmically compres- 
sing the breathing bag. 

During the 8 to 10 minute effect 
of the muscle relaxant, hyperventila- 
tion with oxygen 100% is continued 
at a rate of 24 to 28/minute, with an 
inspiratory pressure of 20 mm.Hg. 
(26 cm.H.O) and an expiratory 
phase of zero pressure, in a 1 to 1.5 
ratio of cycling time. A state of apnea 
is created by abolishing the hypoxic 
drive of the carotid and aortic bodies 
during Pentothal® sedation. Control- 
led respiration can thus be estab- 
lished. Within 20 to 30 minutes, re- 
spiratory alkalosis is produced. 


PULMONARY DYNAMICS 


Hypoxia is the most common cause 
of cardiac arrhythmias and standstill 
during induction and maintenance of 
anesthesia. Respiratory acidosis pre- 
disposes to sinus tachycardia, hyper- 
tension and ventricular irritability. 
Excess carbon dioxide decreases the 
affinity of hemoglobin for oxygen. 
Vasodilatation and serious arrhyth- 
mias develop. 

Table 2 is a condensation of pul- 
monary physiology. All factors must 
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be constantly kept in mind during 
the management of anesthesia espe- 
cially for cardiac surgery. With hy- 
perventilation, there is a decrease in 
the venous carbon dioxide content 
from an average normal of 22 to 24 
mEq. to 18 mEq. Inspiratory pres- 
sure of 15 to 25 mm.Hg. (20 to 33 
cm.H.O) and a ventilation of 800 to 
1000 cc. are necessary to counteract 
the lung compliance of pulmonary 
hypertension and fibrosis in order to 
avoid suboxygenation and/or carbon 
dioxide accumulation. 


MAINTENANCE OF ANESTHESIA 


Infants and children under 40 Ib. 
body weight are maintained on a 
non-rebreathing technique using the 
Fink Valve or the AA Swivel Y Valve 
with a pressure limiting device on the. 
expiratory side. A 6 liter flow of ni- 
trous oxide and a 3 liter flow of oxy- 
gen are used with either cyclopropane 
300-500 cc. flow or ether vaporized 
by the flow of gas. A one, two or 
three liter bag with a tail is selected 
depending upon the estimated tidal 
volume necessary for the particular 
individual. 

Manual rhythmic compression of 
the bag will afford controlled respira- 


TABLE 2 
PULMONARY DYNAMICS 


Pulm. Cap. Blood Flow * 


Tidal Vol. & Oo Conc. = Arterial O» Sat. 





Pulm. Congestion 


= Lung Compliance 





Muscular Energy 


or 


Inspiratory Vol. 


Applied Pressure 





Pulmonary Fibrosis x 
Lung Compliance x 
Inspiratory Volume x 
Alveolar Ventilation %* 


Rate 
Gas Diffusion 


— Alveolar Ventilation 


Expired CO, 
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tion. There are instances when it is 
difficult to adjust the Fink Valve be- 
cause of the course tooling of the 
screw cap. The breathing bag can be 
attached to the inspiratory side of 
the AA Swivel Y Valve which has 
been modified on its expiratory side. 
This valve has only an 8 cc. dead 
space. 


Adolescents and adults receive a 
50% - 50% mixture of nitrous oxide 
and oxygen, 3 liters of each gas, if 
no hypotension exists, i.e., greater 
than 20% of the average preoperative 
systolic blood pressure. The above 
gases are administered in a semi- 
closed system using the carbon di- 
oxide absorption technique. If the 
eyelid reflex is present 50 mg. or 1 
cc. of Sodium Pentothal® 5% is ad- 
ministered, intravenously. This 
amount of Pentothal® is given every 
3 to 5 minutes as needed to a maxi- 
mum dosage of 10 mg./lb. body 
weight, which is never exceeded. This 
degree of Pentothal® saturation has 
been found adequate, regardless of 
the duration of surgery. 


Nitrous oxide, not in excess of 
65%, and oxygen mixture has no 
toxic effect. The disturbances to myo- 
cardial conduction and contractility 
can be attributed to hypoxia. How- 
ever, if the Pentothal® requirement is 
in excess of a safe saturation concen- 
tration or is a cause of hypotension, 
a switch to an ether-oxygen mainte- 
nance of anesthesia is indicated. 
Light ether anesthesia will increase 
the cardiac output and maintain car- 
diovascular tone through the adreno- 
cardiac mechanism. The sympatho- 
mimetic effect of ether tends to 
maintain a more satisfactory blood 
pressure. Deep ether anesthesia 
should be avoided because of the 
downward displacement of the pace- 
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maker to the atrium or the atrioven- 
tricular node. 

Cardiac conduction defects might 
contraindicate the use of cyclopro- 
pane. However, in many clinics this 
agent has been used with success. If 
cardiac hyper-irritability becomes 
manifested, then lightening the plane 
of anesthesia or changing the agent 
to ether is indicated. 


Until 3 years ago, procaine was 
used in a 0.1 or 0.2% intravenous in- 
fusion to decrease cardiac irritability. 
It is now definitely established that 
this is not necessary and might do 
harm through an accumulation of 
procaine to a concentration sufficient 
to decrease cardiac conduction time, 
as evidenced by a widening of the 
QRS complex. 

External resistance to inflation of 
the lungs due to intercostal muscular 
activity is abolished by an intrave- 
nous drip of 0.2% solution of suc- 
cinylcholine. This infusion is regu- 
lated to drip at a minute rate deter- 
mined by one-third of the weight in 
pounds and can be calculated to be 
1 mg./25 lb. body weight per minute 
administration. 

Controlled hyperventilation is 
maintained at 20 to 25 mm.Hg. (26 
to 32 cm.H2O) inspiratory pressure 
and at an expiratory phase of 0 pres- 
sure while the chest cavity is open. 
These pressures are reduced to posi- 
tive 15 mm.Hg. (20 cm.H2O) inspi- 
ratory pressure and negative 4 
mm.Hg. (5 cm.H2,O) expiratory 
phase, at the time of approximation 
of the ribs. 


ALVEOLAR VENTILATION 


Adequate ventilation can be main- 
tained by the educated hand for a 
duration of 2 to 3 hours required for 
the surgical procedure. However, ex- 
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perience and fatigue do play a part 
in the (1) maintenance of rate and 
volume of ventilation; (2) proper re- 
lationship of an inspiration to expira- 
tion (1 to 1.5 cycle) rhythm; and 
(3) return to O pressure during the 
expiratory phase. 

The mechanical ventilators that 
are presently available are divided 
into 2 types: (1) volume limited and 
pressure variable features are present 
in the Morch Surgical Respirator and 
the Stephenson Controlled Respira- 
tion Unit; (2) pressure limited and 
volume variable features are exhib- 
ited by the Jefferson Ventilator, the 
Emerson Controller Assister and the 
Bennett Assister. 

An additional feature of the Emer- 
son Controller-Assister and the Ben- 
nett Assister is that they will follow 
the patient’s initiation of inspiration 
as an assister, rather than being com- 
plete controllers of the respiratory 
cycle. The flow sensitive valve of the 
Bennett Assister requires the least 
amount of inspiratory effort by the 
patient. The bleed valve and the 
automatic release valve of the Ben- 
nett apparatus allow for adjustments 
to maintain a constant volume at a 
given pressure and preset flow of an- 
esthetic gases in order to compensate 
for any variations in lung compli- 
ance. The Bennett Assister with its 
transmitted effect on the right atrium 
of the heart produces an inspiratory- 
expiratory pressure curve which most 
closely resembles that of the ideal 
physiological Cournand Curve. 


CARBON DIOXIDE ABSORPTION 


Carbon dioxide removal is facili- 
tated by proper alveolar ventilation, 
either manually or mechanically. 
When the exhaled gas has reached 
the anesthetic apparatus, carbon di- 
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oxide must be removed by an efficient 
absorber and absorbent. The design 
and capacity of the absorbers com- 
monly used offer a certain degree of 
efficiency. The absorbers of the Chi- 
cago 460 and the McKesson 625 
anesthetic machines are grossly in- 
efficient and possess internal leak- 
through of carbon dioxide. The Ohio 
9B absorber possesses some rebreath- 
ing due to valvular incompetence and 
back lashing in the breathing tubes. 

The Foregger To and Fro, CF 1 
and CF 2 are efficient for a period of 
time but require changing of canis- 
ters every 1 to 114 hours because of 
the channelling of the expired gas 
along the wall of the absorber, which 
is the path of least resistance. The 
Ohio 19 absorber is efficient but there 
is minor rebreathing due to back. 
lashing in the breathing tubes, which 
could be eliminated by a valve mask 
assembly. The Roswell Park Ab- 
sorber with the AA Swivel Y Valve 
Mask. Assembly is totally efficient for 
a duration of absorption of 18 hours. 

High moisture 15%, 4-8 mesh, 
soda lime or baralyme are effective 
absorbents for the removal of carbon 
dioxide. 


OPERATIVE PROCEDURES 


A. Congenital Lesions 

For many years corrective surgical 
procedures have been accomplished 
for the congenital extra-cardiac le- 
sions namely, Patent Ductus Arteri- 
osus and Coarctation of the Aorta. 
Pulmonary valvulotomy is performed 
by the Brock Procedure for Pulmo- 
nary Stenosis. Interatrial septal de- 
fect of the seccundum type can be 
closed effectively. 

Open heart surgery, employing the 
use of hypothermia or extracorporeal 
circulation with either the bubble or 
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film oxygenator is now available for 
the corrective surgical treatment of 
interatrial septal defect of the pri- 
mum type, interventricular septal de- 
fect and cases of Tetralogy of Fallot, 
by a repair of the interventricular 
septal defect and obliteration of the 
hindrance to normal pulmonary flow. 


B. Acquired Lesions 

Commissurotomy for mitral sten- 
osis is the most frequently performed 
operation on patients with acquired 
heart lesions. Absolute contraindica- 
tions to this procedure are: septi- 
cemia, marked cardiomegaly, gallop 
rhythm, intractable failure and 
marked pulmonary fibrosis. Cross pli- 
cation of the mitral annulus (Nichol’s 
Procedure) is performed for the cor- 
rection of mitral insufficiency. Aortic 
Commissurotomy has been accom- 
plished in the past as a closed tech- 
nique by the transventricular route 
with the use of the Almeida dilator. 
Open heart surgery offers a more 
suitable means of correcting lesions 
of the aortic valve, either stenosis or 
insufficiency. 

Coronary artery disease is pres- 
ently treated with various types of 
operations. The principle is to bring 
about a revascularization of the myo- 
cardium. The Beck I procedure con- 
sists of opening the pericardium and 
introducing an abrasive into the peri- 
cardial sack. The Beck II procedure 
establishes an anastamosis between 
the coronary sinus- and the aorta. 
The Vineberg operation is the im- 
planting of the left internal mammary 
artery into the myocardium. The 
Bailey endarterectomy is indicated 
for patients with segmental occlusion 
of one of the main coronary arteries. 


ELECTROCARDIOGRAPHIC MONITORING 


The cardiac activity is noted con- 
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tinuously with a cardioscope and re- 
corder. Sinus bradycardia exists when 
the heart rate is below 60/minute, 
and there is no conduction defect; 
atropine 0.4 mg. is the drug of choice. 
Sinus tachycardia is present when the 
heart rate is above 100/minute, and 
the rhythm is regular; methoxamine 
(Vasoxyl) 10 mg. or prostigmine 0.5 
mg. is indicated. Arrhythmias from 
the atrium are: atrial paroxysmal 
tachycardia, premature contractions, 
flutter or fibrillation. Except for 
tachycardia, the other arrhythmias 
are considered irregular irregularities. 
The atrial rate is seldom less than 
300/minute. Clinically the diagnosis 
is made by a pulse deficit between 
the apex and the radial pulse. Cedil- 
anid and quinidine are the drugs 
most frequently used to control atrial 
fibrillation. 


Rapid digitalization is indicated 
when signs of cardiac failure and 
pulse rate of over 100/minute are 
present. Cedilanid (Table 3) is the 
drug of choice in a dosage of 0.01 
mg./lb. body weight. One-half of the 
determined dose is administered in- 
travenously, and 4 of the remainder 
intravenously in 20 to 30 minutes. 
The % balance is given in another 20 
to 30 minutes, if the pulse rate is not 
below 100/minute. 


Disturbances of ventricular origin 
are usually due to digitalis intoxica- 
tion or myocardial hypoxia. The most 
serious sequence of conduction is fre- 
quent ventricular premature contrac- 
tions to bigeminal (coupling or pulses 
alternans) to ventricular tachycardia, 


Ventricular premature systoles are 
the most common of all arrhythmias 
occurring during anesthesia. The 
presence of a rapid, thready pulse 
and distant heart sounds with hypo- 
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TABLE 3 
DOSAGE FOR DIGITALIZATION 
Cedilanid or Digoxin 


0.03 mg./Ib. 10-25 lb. 
0.02 mg./lb. 25-50 lb. 
0.01 mg./lb. 50 lb. and over 


Administer one-half dose intravenously and repeat one-quarter dose 





q. 20-30 minutes. 


ONSET OF 
DRUG ACTION 
Acetyl Strophanthaidin 3 min. 
Ouabain — Gamma Stroph. 5 min. 
Cedilanid 20 min. 
Digoxin 30 min. 
Digitoxin 1 hour 


tension and a narrow pulse pressure 
is indicative of ventricular tachycar- 
dia. Digitalis is contraindicated. Hy- 
perventilation with oxygen, methox- 
amine (Vasoxyl) 10 mg. and lido- 
caine (Xylocaine) 2% 1 mg./3 Ib. 
body weight have proven helpful to 
control this condition by slowing the 
pulse rate, elevating the cardiac out- 
put and systolic pressure. 

Procaine and procaine amide do 
not give consistent results in the 
therapy of ventricular irritability. 
The procaine amide (Pronestyl) has 
been accompanied by an unwanted 
hypotension. In the presence of fre- 
quent ventricular premature systoles, 
the ventricular irritability has been 
decreased by lidocaine. Bigeminal 
(coupling) and trigeminal rhythm 
have been converted within 45 to 90 
seconds following the intravenous ad- 
ministration of lidocaine. The dura- 
tion of action of a single dose is ap- 
proximately 10 minutes. It may be 
repeated every 10 minutes for a max- 
imum of 4 administrations without 


DURATION OF 


EFFECTIVE DURATION OF 
ACTION ELIMINATION 
5 min. 15 min. 
1 hour 24 hours 
3 hours 36 hours 
4 hours 48 hours 
12 hours 14 days 


toxic effects. Hypotension has not 
been a disturbing factor. 

Ventricular fibrillation is the most 
grave of all cardiac irregularities. The 
only two ways by which the diagnosis 
can be made are electrocardiogram 
or direct visualization of the ventri- 
cles. Clinically it is difficult to differ- 
entiate from cardiac asystole. The 
treatment is variable with no drug 
capable of arresting the irregularity 
once present. Oxygen and artificial 
respiration are mandatory. Manual 
cardiac compression is indicated to 
nourish the ventricles by way of the 
coronary arteries. Electric counter- 
shock should be employed following 
adequate oxygenation if manual com- 
pression of the heart does not revert 
the rhythm. Untreated it is 100% 
fatal. 


CARDIOVASCULAR DYNAMICS 


Table 4 summarizes the cardiovas- 
cular dynamics so important in the 
conduction of anesthesia for any ma- 
jor surgical procedure. Proper re- 
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TABLE 4 
CARDIO-VASCULAR DYNAMICS 


Circulation x 


Blood Volume 


= Venous Return 





Venous Return %* 


Cardiac Efficiency 


= Stroke Volume 





Stroke Volume X*X 


Rate 


— Cardiac Output 





Cardiac Output %* 


Peripheral Resistance = Blood Pressure 





placement of blood loss can mean the 
difference between success or failure. 
If there is a failing myocardium, as 
evident by venous distention of the 
neck veins and cyanotic mottling of 
the upper chest, neck and face, blood 
should be withheld. The compensated 
myocardium requires nourishment by 
way of the coronary arteries. Hypo- 
tension can be due to hypovolemia or 
decreased peripheral resistance. 

The average blood loss is approxi- 
mately 500 cc. during the opening of 
a unilateral thoracotomy. Minute to 
minute replacement of blood loss is 
mandatory to prevent hypotension 
with subsequent ischemia and _ hy- 
poxia of the myocardium. Peripheral 
vascular collapse is treated with an 
intravenous drip of 500 cc. 5% dex- 
trose in water containing Vasoxyl 100 
mg. or Aramine 100 mg. The former 
is indicated when the pulse rate is 
above 100/minute; while the latter 
is used when the cardiac rate is be- 
low 100/minute. Indiscriminate use 
of vasoconstrictors with their increase 
of peripheral resistance can increase 
the work load of the heart. If the 
myocardium is on the verge of de- 
compensation, this added energy de- 
mand can precipitate cardiac failure. 

A blood volume determination is at 
times necessary to differentiate the 
tachycardia of hypovolemia and car- 
diac decompensation. The rapid ad- 
ministration of 200 cc. of blood in 5 


to 10 minutes will cause a slowing of 
the cardiac rate, if hypovolemia ex- 
ists. There is no change in the car- 
diac rate and no harmful effect noted, 
as pulmonary edema, if there is an 
impending cardiac failure. Further 
digitalization with Cedilanid is in- 
dicated. 

Pulmonary edema is treated by 
jugular or femoral phlebotomy and 
the rapid withdrawal of 500 cc. of 
blood through a 15 or 17 gauge 
needle. Vigorous aspiration through 
the endotracheal tube and positive 
pressure ventilation with caprylic al- 
cohol (1 part to 9 parts of water) 
and oxygen has proven beneficial. 
Restriction of all intravenous fluids 
is mandatory because of the ineffi- 
cient propulsion of blood by the left 
ventricle. The drugs of choice are: 
aminophyllin 0.5 gm. intravenously, 
and Cedilanid 0.6-0.8 mg., depending 
upon the degree of pre-existing digi- 
talization and the size of the patient. 


IMMEDIATE POSTOPERATIVE CARE 

Tracheal aspiration is conscien- 
tiously performed after the chest has 
been closed “air tight” and the drain- 
age tubes have been connected to 
underwater seal. The Emerson pleural 
suction pump is attached to a two 
bottle set-up whenever a moderate to 
severe lung leak is present. The en- 
dotracheal tube is not removed until 
the patient is fully awake, obeying 
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commands and breathing spontane- 
ously and effectively. If there is an 
abundance of pulmonary secretion, 
difficulty in aspiration or lack of co- 
operation on the part of the patient, 
as to coughing, tracheostomy is per- 
formed. This affords an easy access 
to the tracheobronchial tree. 


Atelectasis may begin gradually or 
suddenly. The bronchus becomes 
plugged with tenacious secretions, 
clotted blood or aspirated mucus and 
vomitus. Dyspnea, cyanosis and a 
rapid pulse develop. The degree of 
hypoxia is an added strain on the 
diseased myocardium. Tracheal aspi- 
ration or bronchoscopy is indicated. 
An endotracheal tube may be left in 
place for approximately 3 hours post- 
operatively without irritation. How- 
ever, marked ulceration of the ary- 
tenoids can develop. A grayish-white 
pseudomembrane will appear in the 
posterior pharynx, glottis and trachea 
due to the irritation caused by the 
movement of the tube during each 
respiration. An early tracheostomy, 
when first considered, is deemed 
wise; rather than after hours of pro- 
crastination and perhaps added com- 
plications. 


Intermittent positive pressure 
breathing is accomplished with a 
Bennett TV - 2P Therapy Unit. The 
flow sensitive valve is designed to as- 
sist breathing by inflating the lungs 
during inspiration under safe control 
oxygen pressure and to permit free 
unrestrictive passive exhalation with- 
out pressure. Alveolar ventilation is 
improved for oxygenation and release 
of carbon dioxide. When the patient 
has fully reacted from anesthesia and 
is maintaining an adequate respira- 
tory exchange, nasal oxygen is insti- 
tuted at a 4-6 liter flow. The inspired 
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mixture has an oxygen increase of 
4% for each liter flow. 

The semi-sitting position with the 
head of the bed elevated at a 45 de- 
gree angle affords a better respiratory 
excursion. This position helps relieve 
the venous engorgement of right sided 
heart failure by pooling of blood in 
the splanchnic region. 

Every effort is directed toward 
maintaining an adequate blood vol- 
ume and blood pressure, supporting 
respiration and detecting any evi- 
dence of heart failure. Hypovolemia 
is manifested by arterial and venous 
hypotension. When arterial hypoten- 
sion is accompanied by venous hy- 
pertension, an ineffective cardiac ac- 
tion is usually the cause. A. blood 
volume determination is most helpful. 


SUMMARY 


Progress has been made during the 
past 10 years in the anesthetic man- 
agement of a patient undergoing car- 
diac surgery. There is still room for 
improvement in the many phases of 
management and avoidance of com- 
plications. We must develop a simple 
means for a continuous recording of 
both arterial and venous pressures. 
Monitoring equipment must include 
a quick and accurate method of de- 
termining arterial oxygen tension, 
carbon dioxide content, blood pH and 
circulating blood volume. 

Patients with cardiac disease do 
not tolerate excessive premedication 
or deep anesthesia. The preservation 
of life through cardiac action depends 
upon the degree of arterial oxygen 
saturation, arterial and venous pres- 
sure, blood volume and cardiac 
rhythm. 
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PREVENTION AND CONTROL OF 
STAPHYLOCOCCUS INFECTIONS 
IN Hospirats! 
(Bulletin 1) 


Knowledge of Current Situation 
1. It is clear that throughout the 
world, in spite of the enormous 
success of antibiotics (and, as will 
be mentioned below, to some ex- 
tent because of this success) there 
remains an important problem of 
infections, a problem of special 
significance for hospitals. This re- 
port is concerned with such infec- 
tions, particularly those caused 
by the coagulase-producing strains 
of staphylococcus aureus hemo- 
lyticus. The most obvious ex- 
amples are impetigo and more 
severe infections in children, puer- 
peral mastitis in recently delivered 
women, burn and _ postoperative 
wound infections, and pneumonia 
in debilitated patients. The sta- 
phylococcus may also be respon- 


'The Committee on Infections Within Hospi- 
tals is charged with the responsibility of recom- 
mending American Hospital Association policies 
and programs on the prevention and control of 
all infections within hospitals. Because of the 
general interest in the problem, this bulletin is 
devoted to the staphylococcus. Two earlier bul- 
letins on Asian Influenza have been distributed. 


This bulletin was prepared by the Council on 
Professional Practice’s Committee on Infections 
Within Hospitals consisting of: Dean A. Clark, 
M.D., chairman; William A. Altemeier, M.D.; 
C. P. Cardwell Jr.; James P. Dixon Jr., M.D.; 
Maxwell Finland, M.D.; Horace L. Hodes, 
M.D.; Martha Johnson, R.N.; and Alexander 
D. Langmuir, M.D., in consultation with Ken- 
neth B. Babcock, M.D., of the Joint Commission 
on Accreditation of Hospitals; William H. Stew- 
art, M.D., of the Public Health Service; and 
others. 


sible for osteomyelitis, meningitis, 
septicemias, empyemas, boils and 
abscesses, otitis media, parony- 
chiae, etc. 

Disease - producing staphylococci 
frequently implant in the naso- 
pharynx without overt disease, 
thus producing carriers. Indeed, 
the staphylococcus carrier-rate is 
a good index of the level of con- 
tamination of the environment. 
Many hospitals have a_ serious 
problem with staphylococcus in- 
fections, and all hospitals have a 
potential problem. Information is 
inadequate as to the incidence of 
staphylococcus infections which 
are acquired in hospitals, but 
there is evidence that the number 
of such infections is increasing. 


3. There appear to be innumerable 


strains of staphylococcus capable 
of producing infections. Many of 
these staphylococci are susceptible 
to antibiotics. Some are not. In- 
fections with antibiotic-resistant 
staphylococci constitute the main 
difficulty. Hospitals are clearly the 
reservoir of most antibiotic-resist- 
ant strains. Strains from the com- 
munity at large are predominantly 
sensitive to antibiotics. The strains 
carried by patients on admission 
are less frequently resistant than 
strains which are acquired in hos- 
pitals. Patients who acquire these 
infections in the hospital are po- 
tential spreaders of resistant 
strains to the community after 
discharge. One of the major fac- 
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tors in the current situation is 
the widespread use of antibiotics 
which eliminates susceptible 
strains of staphylococcus and 
leaves uncontrolled the resistant 
strains”. 

4. Certain factors frequently found 
in hospitalization appear to make 
patients more likely to acquire 
such staphylococcus infections: a) 
routine indiscriminate use of anti- 
biotics, especially for “prophy- 
laxis’”; b) long hospital stay; c) 
contact, direct and indirect, with 
infected hospital patients, staff 
members or personnel; d) crowd- 
ing and inadequacy of facilities; 
e) prolonged operative proce- 
dures; f) prolonged use of con- 
tinuous parenteral therapy 
through venipunctures or indwell- 
ing plastic tubing. 

. Certain factors in the host (pa- 
tient) appear to increase suscepti- 
bility to infection: a) treatment 
with adrenocortical steroids; b) 
physical debility; c) chronic dis- 
ease; d) prematurity; e) diabe- 
tes; f{) bed sores; g) open wounds 
or breaks in the skin; h) chronic 
pulmonary disease. 

6. Danger of infection seems to be 
especially great from direct expo- 
sure to people infected with the 
staphylococcus, although exposure 
to the same organisms in or on 
contaminated equipment, supplies, 
dressings, air, dust, wall or floor 
surfaces, linens, etc., may be 
equally as important. The physi- 
cian, nurse or other attendant with 


WwW 


2It is not known whether resistant strains of 
this organism actually acquire resistance after 
exposure to the antibiotics, or are resistant to 
begin with and are simply unmasked by the sup- 
pression of susceptible strains although the 
latter is thought to be the case. From a practi- 
cal point of view it does not matter which theory 
is correct. 
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a boil, paronychia, abscess, or 
nasopharyngeal infection with a 
virulent strain is particularly haz- 
ardous. 


Recommendations 


I. All hospitals should establish 
Committees on Infections, to de- 
vote particular attention to infec- 
tions which are acquired in hos- 
pitals so they may be reduced to 
the lowest possible minimum’*. 

A. It is suggested that the Com- 
mittee on Infections include, 
where possible, a bacteriologist, 
a pediatrician, a surgeon, an 
internist, a nurse, and a hospi- 
tal administrator. The local] 
health officer should be urged 
to serve as a consultant to the 
committee. The committee 
should report periodically to 
the executive committee of the 
medical staff. 

B. The functions of the Commit- 
tee on Infections should in- 
clude at least the following: 


1. To establish a system of re- 
porting infections among pa- 
tients and personnel, such a 
system being essential to a 
proper understanding of infec- 
tions which are acquired in hos- 
pitals. The committee should 
have access to all reports of in- 
fections anywhere in the hos- 
pital. 

2. To keep records of infections 
as a basis for the study of their 
sources and for recommenda- 
tions regarding remedial meas- 
ures. 


®The Joint Commission on Accreditation of 
Hospitals is being asked to consider the estab- 
lishment of a Committee on Infections as a 
major factor in the accreditation of a hospital. 
Bulletin 17 of the Joint Commission contains 
recommendations on the subject. 
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6. 


. To distinguish to the best of its 


ability between infections ac- 
quired in the hospital and those 
acquired outside. 


. To review the hospital’s bac- 


teriological services to make 
sure that such services are of 
high quality and are accessible 
either in the hospital itself or 
in an outside laboratory. Bac- 
teriophage typing, if not avail- 
able in the hospital, may be 
sought, as needed, through offi- 
cial local and state health agen- 
cies. 


. To review aseptic techniques 


employed in operating rooms, 
delivery rooms, nurseries, and 
in the treatment of all patients 
with infections and, if indi- 
cated, to recommend methods 
to improve these techniques and 
their enforcement. 

To make vigorous efforts to re- 

duce to the minimum consistent 

with adequate patient care: 

a) Use of antibiotics, especially 
as “prophylaxis” in clean, 
elective surgery 

b) Treatment with adrenocor- 
tical steroids 


. To undertake an educational 


program to convince medical 
staff and hospital employees of 
the importance of reporting to 
responsible authorities when 
they have skin infections, boils, 
acute upper respiratory infec- 
tions, and the like. 


. To establish techniques for dis- 


covering infections which do 
not become manifest until after 
discharge from the hospital, it 
being known that such infec- 
tions are often overlooked be- 
cause they may not be apparent 
until several weeks after the 


II. Hospital 
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patient has left the hospital. 
Two approaches to discovering 
such infections are suggested: 
a) An attempt to trace the 
source of any infection with 
which a patient may be ad- 
mitted. For example, if an 
infant is admitted with sta- 
phylococcal pneumonia or a 
recently delivered mother 
with mastitis, the hospital 
where delivery occurred 
should be determined and 
informed of the infection so 
that it can seek possible 
sources of infection. 


b) Periodic telephone polls on 
a random sample of dis- 
charged patients (particu- 
larly recently delivered 
mothers, newborns, and 
postoperative patients) to 
ascertain their state of 
health and, in case of any 
indication of infection, to 
follow them up. Such sur- 
veys have proved quite sim- 
ple and quite valuable. A 
detailed account of the 
method is given by Raven- 
holt and others in the Octo- 
ber 1956 issue of the Amer- 
ican Journal of Public 
Health. 

administration should 

undertake the following measures 

to assist in the control of infec- 
tions: 


A. Diligent maintenance of the 
general cleanliness of all areas 
in the hospital, not simply in 
those associated with operat- 
ing rooms, delivery rooms, and 
nurseries. Other possible 
sources, such as dust, air pol- 
lution (special attention 
should be given to ventilating 
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and air-conditioning systems 
and their filters), and floors 
must also be considered as 
potentially important factors 
in the spread of infection. 
There should be regular in- 
spections of the hospital for 
general cleanliness. 


B. Special studies among. staff 
and personnel to uncover si- 
lent carriers of staphylococ- 
cus, especially in epidemic 
situations accompanied by re- 
peated cases traceable to the 
same organism. 

C. Appropriate measures for the 
treatment of all carriers who 
persistently show heavy 
growth of epidemic strains of 
staphylococcus in nasopharyn- 
geal cultures or who are iden- 
tified by epidemiological evi- 
dence. 

D. Transfer of such carriers and 
personnel with skin infections, 
boils, acute upper respiratory 
infections, and the like from 
locations such as operating 
rooms, delivery rooms, food- 
handling positions, and nur- 
series to other duty stations 
in the hospital. Usually such 
transfers have proved to be 
sufficient to control the prob- 
lem, but occasionally leave of 
absence for a persistent car- 
rier has been necessary. 

III. Hospitals should initiate or par- 
ticipate in community programs 
to control infection through co- 
operation with other hospitals, 
local medical societies, local 
health departments, and other 
groups. 


General Comment 
1. Occasionally, an entire hospi- 
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tal, a whole community, or a 
large area seems to become 
subject to an epidemic strain 
of staphylococcus. Why this 
occurs is not known. Its oc- 
currence, however, points up 
the need for more general rec- 
ognition and study of staphy- 
lococcus infections. 


. Among the agencies from 


which consultation and assist- 

ance concerning infection 

problems may be sought are 
the following: 

a) The American Hospital 
Association, the American 
College of Surgeons, and 
the American Academy of 
Pediatrics (especially for 
newborn infants) which 
will furnish upon request 
the names of suitable con- 
sultants. 

b) Local and state health de- 
partments which, in many 
instances, have experts on 
their staffs. 


c) The Communicable Dis- 
ease Center of the U. S. 
Public Health Service, At- 
lanta, Georgia, whose as- 
sistance may be obtained 
through local and state 
health departments. 


. Valuable background _infor- 


mation and discussion about 

the infection problem can be 

found in: 

a) Conference on staphylo- 
coccal infections. (Sym- 
posium) Journal of the 
American Medical Associ- 
ation. 166: 1177-1203, 
March 8, 1958; (Editorial 
p. 1205) 

b) Observations relative to 
the nature and control of 
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Cc) 


epidemic staphylococcal 
disease. F. H. Wentworth 
and others. American 
Journal of Public Health. 
48: 287-98, March 1958 
New York (State) De- 
partment of Health Guide 
for the prevention and 
control of infections in 
hospitals. Albany; 56p. il- 
lust. 1957 

New York Academy of 
Science. Staphylococcal in- 
fections: a symposium. 
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The New York Academy, 
1956. 57-246 p. illust., 
tables. (Annals of the New 
York Academy of Sci- 
ences, 65: 57-246) 


e) The problem of postoper- 
ative wound infection and 
its significance. W. A. Al- 
temeier. Annals of Sur- 
gery. 147:770 1958. 

Edwin L. Crosby, M.D. 
Director, 
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Hospital Safely 





THE NATIONAL FIRE PROTECTION 
ASSOCIATION’S COMMITTEE ON 
HospirAL OPERATING Rooms 


The Hospital Operating Rooms 
Committee met in November, 1957 
and January, 1958. Your representa- 
tive attended both meetings. A report 
of the first meeting has already been 
made to the Board of Trustees and 
this report will include the high spots 
of that meeting as well as of the sec- 
ond meeting. 

Of importance to anesthetists is the 
re-emphasis on the proper type of 
clothing to be worn by those who 
work in anesthetizing locations. This 
section in N.F.P.A. #56 has been re- 
worded in an effort to make it still 
clearer, and the type of test for tex- 
tiles or materials in apparel has been 
designated. Slips and uniforms of cot- 
ton and rayon are acceptable, but the 
particular fact to note is that these 
may be unmodified so as not to re- 
duce their natural hygroscopic qual- 
ities. 

Permanent finishes have been ap- 
plied to cotton, for instance, which in 
some cases have completely negated 
cotton’s advantages and brought it to 
the status of nylon as far as hygro- 
scopic quality is concerned. Heavily 
applied starches in home and com- 
mercial laundries can greatly reduce 
this hygroscopic quality. Also rayon 
must be of the unacetylated variety, 
for cellulose acetate and celanese type 
of rayon have low hygroscopic values. 


One section of N.F.P.A. #56 has 
now been written so it may be lifted 
as is from the standard and (with 
the insertion of a hospital’s name and 
the name of the person responsible 
for enforcing the rules) may be used 
by any hospital as its official regula- 
tions for safe practice in anesthetizing 
locations. 

This type of safety for patients is 
hospital business and the person re- 
sponsible for the testing of personnel, 
equipment, floors and such is a legal 
representative of hospital manage- 
ment. That is why the hospital au- 
thority should be a hospital employee 
of supervisory status or on the man- 
agement level. Various suggestions 
were made as to the identity of this 
person. The staff anesthesiologist, the 
operating room supervisor and the 
staff anesthetist were most often 
mentioned. 

With more and more electrical 
equipment coming into use and more 
and more lawsuits being instituted, 
it is vital that each anesthetist know 
from personal reading exactly what 
is contained in N.F.P.A. #56. 

One of the Hospital Operating 
Rooms Committee’s next moves prob- 
ably will be to make at least Part ITI 
of N.F.P.A. #56 mandatory. If so, it 
is likely that this section will appear 
in statute books of communities, 
states and cities. 

Regarding ventilation in anesthe- 
tizing locations, the sanction of recir- 
culation of air may startle some. 





258 


However, we must remember the 
scope of this committee does not in- 
clude bacterial considerations. Also 
the range of flammability and anes- 
thesia percentages of combustible an- 
esthetic agents are almost the same. 
And unless a room is hermetically 
sealed, 100% recirculation could not 
be achieved. 


Because resuscitator tubing looks 
like anesthesia tubing and could be 
interchanged, it has been recommend- 
ed that manufacturers make both 
types of tubing conductive. Rubber 
tubing which is not conductive 
throughout is to be labelled specifi- 
cally, such as “conductive inner 
layer.” 

The Hospital Operating Rooms 
Committee (unofficially of necessity) 
recommends that no advertisement 
be accepted for American Hospital 
Association, American Society of An- 
esthesiologists, or American Associ- 
ation of Nurse Anesthetists publica- 
tions unless the manufacturer is 
complying with N.F.P.A. #56 recom- 
mendations. Advertisements in pro- 
fessional publications carry the im- 
plication of recommendation to many 
readers. 

Portable electrical equipment was 
discussed and more detailed provi- 
sions written. Extension cords are not 
acceptable under any circumstances. 
It is heartening to note that some 
manufacturers are already complying 
with the recommendations for inter- 
changeable electric plugs and re- 
ceptacles. 

A detailed revision and editing job 
was done on N.F.P.A. #565, Standard 
for Nonflammable Medical Gas Sys- 
tems. This includes source of supply, 
cylinder manifolds and bulk supply 
systems; warning systems; pipe line 
systems; installation of piping sys- 
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tems and dispensing equipment. 


At the January meeting a film was 
shown and a report given on the haz- 
ards of ether vapor trails. This caused 
considerable consternation and con- 
troversy because of its manner of 
presentation, and negative emphasis. 
Unless properly explained, gross mis- 
understanding could result from 
viewing the film and reading the re- 
port. Ignition of ether vapor to prove 
length and distance of its trails was 
accomplished only by cigarette lighter 
and matches. In no case was research 
done on static ignition of ether va- 
por. It indicates that under controlled 
circumstances ether vapor trails are 
not discernible for great distances. 


The subcommittee on Plugs and 
Receptacles was terminated as their 
work has been completed. The sub- 
committees on Ground Indicators and 
Portable Electrical equipment were 
combined and renamed the subcom- 
mittee on Section #5. The subcom- 
mittees on Anesthesia and Oxygen 
Tents were combined and renamed 
the subcommittee on Inhalation 
Therapy. Your representative is a 
member of this committee. The sub- 
committees on Textiles and Clothing 
were combined and renamed the sub- 
committee on Section 6. This read- 
justment of subcommittees should 
facilitate the work of the Hospital 
Operating Rooms Committee. Your 
representative is a member of the new 
subcommittee on Review of Editorial 
Revisions. 


Harriet L. Aperc, C.R.N.A. 


AANA representative on the 
N.F.P.A. Committee on Hospital 
Operating Rooms concerned with 
the National Fire Protection As- 
sociation’s publication #56, 
Recommended Safe Practice for 
Hospital Operating Rooms. 


Any questions pertaining to hospital safety 
may be directed to the Executive Office. Answers 
will be included in this section in future issues. 
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OZma- 
Leys VAL, 





Emanuel Hayt, LLB., Counsel A.A.N.A. 


NEGLIGENCE OF ANESTHETIST 
CAUSING PATIENT TO SWALLOW 
Fase TEETH HELD 
(QUESTION FOR JURY 


The patient had been advised by 
the surgeon that it was necessary to 
have performed upon her a gastric 
resection to remedy a duodenal ulcer. 
He then made arrangements with the 
hospital to use its facilities, and he 
secured the services of the anesthetist 
who, however, was not to look to the 
surgeon for her compensation, but to 
the patient. 

The operation is conceded to have 
been a success, and nothing appears 
in the record even suggesting a criti- 
cism of the surgeon’s exercise of his 
skill. In preparation for it, the anes- 
thetist was entrusted to make the 
patient unconscious and keep her so. 
While the patient was completely im- 
mobilized, the tube was inserted. The 
procedure itself which the anesthetist 
undertook to follow seems to have 
been regular and proper. Whether or 
not she was negligent in the perform- 
ance of her services is the present 
concern. 

It is not disputed that the patient’s 
teeth were dislodged while the oxygen 
was being administered. 

According to her deposition, the 
anesthetist called on the patient at 
the hospital the day before the oper- 
ation for the purpose of determining 
the patient’s fitness to undergo it. 


She said she examined the patient’s 
teeth because it was “routine, to look 
at people’s teeth, in giving people an 
anesthetic, to be sure they have their 
teeth. If they have a plate, take it 
out.” She said she got the “impres- 
sion ... that the teeth were all right 
... [and] didn’t dream that those 
two front teeth were false.” 


The “bronchotomist” who finally 
removed the teeth from the patient’s 
lung testified that instruments such 
as were used could break teeth, that 
this was “possible” even when the 
greatest skill and care were exercised. 


In rendering its decision, the court 
held: “We gather from these circum- 
stances that the anesthetist cannot be 
said to have deviated from approved 
practice from the time she entered 
upon her duties when she examined 
the patient preparatory to the oper- 
ation until the operation had been 
completed. But the fact remains that 
the teeth were broken and lost de- 
spite the anesthetist’s consciousness 
of such a contingency as evidenced 
by the ‘routine’ examination obvi- 
ously intended to prevent the very 
thing that occurred. And it should be 
remarked that she assumed none of 
the patient’s teeth was false, and re- 
frained from asking the patient if 
this was the case because, as appears 
from the deposition, the question 
would be insulting. 
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“We think it would not be amiss 
to commend the anesthetist for the 
concern she expressed for the pa- 
tient’s welfare, and the genuine effort 
she made to repair any damages that 
had been done by offering to bear the 
expense of replacing the lost teeth 
and by securing the services of the 
‘bronchotomist’. Moreover, it may be 
inferred from the statements in her 
deposition that she waived any charge 
for her services. Nevertheless, we are 
impelled to hold that the appellents 
are entitled to have a jury decide 
whether or not the anesthetist is 
chargeable with negligence and if she 
is, the amount of damages recover- 
able taking into account the expenses 
the anesthetist has defrayed. 

“We conclude that the judgments 
in favor of the hospital and surgeon 
should be affirmed; that the judg- 
ment for the anesthetist be reversed.” 


(Dohr et al., v. Smith et al., 8 CCH Neg. 


Cases 2d 606-Fla.) 


PATIENT FAILs TO PROVE NURSE 
NEGLIGENTLY APPLIED 
TOURNIQUET TO ARM 


Plaintiff was admitted to the Ochs- 
ner Foundation Hospital, August 5, 
1947, and underwent an operation 
for diaphragmatic herniation. While 
recovering from the operation intra- 
venous infusions were required and 
in connection with these infusions a 
rubber tourniquet was placed on his 
right arm. Plaintiff alleged that the 
nurse assigned to him negligently 
permitted such tourniquet to remain 
on his arm for an extended period of 
time as a result of which he developed 
axillary neuritis and deltoid muscle 
atrophy. 

The evidence brought to light the 
following: The date the tourniquet 
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was alleged to have been negligently 
left on plaintiff's arm was never 
shown convincingly or with any de- 
gree of certainty. No complaint of 
injury was made until four months 
had expired from the time of his dis- 
charge from the hospital. Corroborat- 
ing testimony of plaintiff’s witness, a 
hospital orderly at the time of the 
alleged accident, was somewhat sus- 
picious in that he remembered the 
incident of five years ago so well. Ex- 
pert testimony showed that various 
other causes could have brought 
about the injuries complained of. The 
testimony of plaintiff’s wife as to the 
conditicn of his arm was not in ac- 
cordance with plaintiff’s testimony. 


Throughout the time plaintiff was a 
patient in the hospital he made no 
complaint about the leaving of the 
tourniquet on his arm nor did he re- 
port that anything unusual had hap- 
pened. To magnify this odd conduct 
of the plaintiff, there was a showing 
in the record that subsequent to the 
operation he complained of phlebitis 
in an ankle, and that he later under- 
went an operative process for correc- 
tion of a glandular condition; yet no 
complaint as to the condition of his 
arm was made. Furthermore, the con- 
tents of the infusion bottle entered 
into the vein and the medical testi- 
mony that the contents of the bottle 
could not have entered the vein had 
the tourniquet been left on the arm 
was contradicted by the plaintiff. 


Plaintiff could not be allowed to 
recover on the basis of his own testi- 
mony which the court found to be 
most unsatisfactory and consequently 
the decision of the lower court dis- 
missing plaintiff’s suit was affirmed. 


8 CCH 


(Davilla v. Ochsner Clinic et al., 
Neg. Cases 2d 630-La.) 
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Law or Hospitrat AND Nurse. By Eman- 
uel Hayt, LL.B., Lecturer in Public Health 
and Administrative Medicine, Columbia 
University; Counsel, American Association 
of Nurse Anesthetists, Hospital Association 
of New York State, Greater New York 
Hospital Association; Fellow of American 
Academy of Forensic Sciences; Lillian R. 
Hayt, M.A., J.D. of the New York Bar; 
August H. Groeschel, A.B., M.D., MS., 
F.A.C.H.A., Associate Director, The New 
York Hospital; Assistant Professor of Pub- 
lic Health and Preventive Medicine, Cor- 
nell University Medical College; Colonel, 
Medical Corps, United States Army Re- 
serve, and Dorothy McMullan, R.N., B:S., 
M.A., Director, School of Nursing, Russell 
Sage College, Troy, New York. New York, 
N. Y.: Hospital Textbook Co. Cloth. 395 
pages. 1958. $10.00. 


This book, by its title, would seem 
to present the problems of a legal na- 
ture that involve nurses and hospitals. 
Dedicated to better patient care, the 
authors have included many facets of 
the law in relation to nursing, not 
only the relationship of nurses to hos- 
pitals, but also of their relationships 
to physicians, patients, and others 
with whom they work. 


The content of this book is the re- 
sult of the authors’ combined knowl- 
edge and experience of nursing prob- 
lems, legal phases of nursing practice, 
medico-legal problems that may in- 
volve the nurse, and hospital admin- 
istrative problems in relation to nurs- 
ing and the law. 


Brief excerpts from the table of 
contents will give sufficient informa- 


tion to stimulate the interest of the 
reader in a thorough study of the 
text. The Nurse and the Law, Legal 
Control of Nursing Practice, Nurses 
and Lawsuits, Clinical Procedures by 
Nurses and Crimes: Civil and Crim- 
inal Aspects are random samplings of 
the twenty-seven chapter headings. 


Of particular interest to the readers 
of this Journal will probably be the 
largest chapter in the book, Anesthe- 
sia by Nurses. 


Using illustrative cases giving the 
facts, the nature of the injuries, re- 
sults of the lawsuits and the legal 
principles on which decisions were 
based, the authors have emphasized 
the lessons in patient care that can 
be learned from a study of past ex- 
periences of nurses and the law. 


HospitaAL PLANNING FOR THE ANESTHE- 
sioLocist. By William H. L. Dornette, 
M.D., Professor of Anesthesiology and 
Head of the Department, The University 
of Tennessee College of Medicine, Mem- 
phis, Tennessee; Anesthesiologist-in-Chief, 
The John Gaston Hospital; Chairman, 
Committee on Hospital Planning and Con- 
struction, American Society of Anesthesi- 
ologists, 1954-1958. Formerly, Assistant 
Professor of Anesthesiology, The University 
of Wisconsin College of Medicine, Madi- 
son, Wisconsin and The University of Cali- 
fornia School of Medicine, Los Angeles, 
California. Springfield, Ill. Charles C 
Thomas. 1958. $5.25. 


Dr. Dornette has presented a prac- 
tical guide on hospital design written 
for the anesthesiologist. The author 


(Continued on page 271) 
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ENROLL NOW; PAY LATER 


The “tear out” enrollment card in- 
cluded in this issue of the “Journal” 
is not a new idea. However, it is the 
most successful idea ever used to pro- 
vide an easy and simple method of 


enrollment in your approved 
A.A.N.A. Professional and Personal 
Liability Program. This idea was 


used last year in the “Journal” and 
it met with such success that it is once 
more offered for your convenience. 

Just tear out this card and com- 
plete the few necessary information 
questions. No need to write a check 
or buy a money order,—no stamp or 
envelope is necessary.—Just tear out 
and mail—today— 


In our last article a mention was 
made of the claims in the various 
States. Since that report more claims 
have been filed. The majority of these 
claims, in our opinion, are not neces- 
sarily due to negligence or malprac- 
tice. However, claims are filed and 
the members must be protected 
through proper representation for the 
protection of both their professional 
and financial interests. 


This can only be done through a 
good Professional and Personal Lia- 
bility Program. Your A.A.N.A. has 
provided such a Program for your 
protection. 


Tear out and mail your enrollment 
card today. You will be billed later 
for the premium. 


NOW!!! THREE YEAR 
DISCOUNT PREMIUM 1!!! 


The concession most requested by the 
members of the A.A.N.A. is now 
available. You may now pay premi- 
ums for your Professional and Per- 
sonal Liability Program on a 3 year 
discount basis. 

The annual and the 3 year discount 
rates are illustrated on page 263. 

Members presently enrolled will 
have the opportunity of a discount 
premium on their annual renewal 
date. 

Members enrolling now may select 
any Plan on the annual or 3 year dis- 
count premium savings plan. 

This is the first premium savings 
made available on your A.A.N.A. 
Professional and Personal Liability 
Plan. We hope through larger partici- 
pation to induce the Insurance Com- 
pany to further premium reductions. 
Remember, the answer to further re- 
duction in rates on any of the ap- 
proved A.A.N.A. insurance plans may 
be obtained only through your par- 
ticipation. 

Join today, through the convenient 
“tear out” enrollment card in your 
approved Professional and Personal 
Liability Plans. 


f& Pregenene 


Insurance Consultant 
AANA 
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ENROLL NOW, PAY LATER! 
in the 
NEW 3 YEAR DISCOUNT 


PREMIUM SAVINGS 


Plan—Professional Limits Personal Liability | Year 3 Years 
I—$ 5,000/15,000 -........ $10,000 $ 9.00 $24.30 
2—$10,000 /30,000 $10,000 $12.15 $32.80 
3—$15,000/45,000.. ......... $10,000 $13.95 $37.65 
4—$50,000/150,000 ine oa ae ae $17.00 $45.90 

Remember— 


As a Nurse Anesthetist, you are legally and financially liable if another is in- 
jured as a result of your professional error or omission. 


As an individual, you are legally and financially liable if another is injured as 
a result of personal negligence. 


An act does not have to be deliberate to be negligent. 


Tear out the enrollment card in this issue of the "Journal", complete and mail 
today. 


No need -to write a check, or buy a money order—no stamp or envelope— 
Just tear out and mail—today— 


This is your only approved A.A.N.A. Professional and Personal Liability Pro- 
gram. 
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Fraser, H. F., Wikler, Abraham, Van 
Horn, G.D., Eisenman, Anna J. and 
Isbell, Harris: Human pharmacology 
and addiction liability of normorphine. 
J. Pharmacol. & Exper, Therap, 122: 
359-369 (March) 1958. 


“Although normorphine has not 
been established definitely as a me- 
tabolite of morphine, suggestive evi- 
dence to this effect exists. . . . Since 
. . . findings suggest the possibility 
that normorphine may prove to be an 
effective analgesic which will develop 
little evidence of physical dependence 
in clinical practice, the results of our 
studies on its pharmacology and ‘ad- 
diction liability’ are reported here- 
with. . . . The subjects used in these 
studies were adult white males serv- 
ing sentences for violation of state or 
federal narcotic laws who volunteered 
for the experiments. .. . 


“In single doses, normorphine 
caused less sedation, less depression 
of temperature, less respiratory de- 
pression and less pupillary constric- 
tion than did equal doses of mor- 
phine. Administration of 9 to 10 
mgm. of normorphine every six hours 
for seven doses caused less, but long- 
er-lasting pupillary constriction than 
did equal doses of morphine. Cumu- 
lation of the sedative effects of nor- 
morphine occurred in this experiment. 


“When substituted for morphine in 
addicted patients, normorphine com- 
pletely suppressed the morphine ab- 
stinence syndrome. The intensity of 
abstinence observed after withdrawal 
of normorphine was far less than the 


intensity of abstinence from mor- 
phine. Marked cumulation of seda- 
tive effects occurred during direct 
addiction to normorphine and _ pre- 
vented elevation of the dosage to the 
level which could easily have been 
attained with morphine. Partial toler- 
ance to the sedative effects developed. 
“Nalorphine precipitated definite 
abstinence syndromes in patients ad- 
dicted to normorphine. Intensity of 
abstinence after withdrawal of nor- 
morphine was slow in onset and 
milder in degree than abstinence from 
morphine, methadone or codeine. As 
compared with predrug control values 
the urinary excretion of 17-hydroxy- 
corticosteroids was depressed during 
chronic administration of normor- 
phine and elevated transiently after 
normorphine was discontinued.” 


Barrett, O’Neill, Jr.: Convulsive sei- 
zures after administration of chlorpro- 
mazine, J.A.M.A. 166: 1986-1987 (April 
19) 1958. 


“Chlorpromazine has been widely 
used in recent years in the treatment 
of a variety of disorders. . . . One of 
the complications which has not re- 
ceived adequate attention but which 
is potentially quite serious is the epi- 
leptogenic effect of this agent. This 
effect has been noted primarily in pa- 
tients with latent or overt convulsive 
disorders. . . . (In) two cases... 
convulsions apparently were precipi- 
tated by the administration of chlor- 
promazine. . . 
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“No. significant electroencephalo- 
graphic changes are noted in the trac- 
ings of normal persons to whom the 
drug has been given. In known epi- 
leptics and also in persons later found 
to have a convulsive tendency, on the 
other hand, significant abnormalities 
of the electroencephalogram as well 
as actual convulsive seizures have 
been precipitated by administration 
of the drug.” 


Chang, F. F. G., Safar, Peter and 
Lasagna, Louis: Narcotic potency and 
side effects of anileridine and meperi- 
dine in man. J. Pharmacol. & Exper. 
Therap. 122: 370-378 (March) 1958. 


“Anileridine is a new synthetic nar- 
cotic which is chemically related to 
meperidine. ... We .. . attempted 
to evaluate the narcotic potency of 
anileridine and meperidine in surgical 
patients, and the side action liability 
in patients and healthy volunteers. . . . 


“A method for studying narcotic 
potency in man (utilized) the 
ability of narcotic drugs to reinforce 
nitrous oxide analgesia under con- 
trolled experimental conditions. .. . 
Our studies indicate that anileridine 
is a potent narcotic, which is not su- 
perior to meperidine. It produces re- 
spiratory depression and subjective 
side effects of a magnitude and with 
a frequency at least as great as seen 
after meperidine when both drugs are 
given in equipotent doses. The human 
data thus far available contrast dra- 
matically with the reported superior- 
ity of anileridine in animals.” 


Woodside, J. R., Del Rosario, Juli- 
ana, McKewen, Jane and Stubbs, Don- 
ald: A new muscle relaxant drug, Pres- 
tonal. South. M. J. 51: 80-83 (Jan.) 1958. 


“Prestonal appears to have a cur- 
are-like action, as shown by, — (1) 
a synergism with d-tubocurarine 
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TIMELY REPORTS... 


on the most recent developments in the 
Field of Anesthesiology 


ANESTHESIA ABSTRACTS 


edited by 
John S. Lundy, M.D. and 
Florence A. McQuillen, R.N. 


ABSTRACTS contain expertly edited ar- 
ticles that have appeared both here and 
abroad. Each volume is a permanent ref- 
erence source, indexed by subject and 
author. Volume 49 is available for im 
mediate delivery—Order your copy now. 


Since the number of issues varies each 
year from two to three, there is no pro- 
rated charge. You, or your hospital will 
be billed for each volume when you re- 
ceive it . . . and your standing order 
can be cancelled at any time just by 
sending us a card. 


Burgess Publishing Company 
426 So. 6th Street 
Minneapolis 15, Minn. 


“ANESTHESIA ABSTRACTS” 


CO Vol. 49 (1958) $4.00 
(] Future Volumes as published. 

ob 2 8... lh 
an 2 ot...) eee 
ah S Ree rr re ina 
CO Vol. 48 (1958) 4.00 


(Volumes not listed are out of print) 
These books will be charged to your ac 
count; or 

[1] Send on 30-Day Approval 

C] Send post-free, payment enclosed 


Name— 
Address 
a | 








Burgess Publishing Company 


426 So. 6th St. 
Minneapolis 15, Minn. 


N88 











266 


chloride, (2) the-absence of muscle 
fasiculations associated with its use, 
and (3) the observation that its ac- 
tion is definitely enhanced by deep 
ether anesthesia. This clinical study 
involves the use of Prestonal in 88 
cases, grouped into four categories 
according to the manner in which the 
drug was employed: 1. For endotra- 
cheal intubation (9 cases). 2. In di- 
vided doses throughout operation (11 
cases). 3. As a supplement to d-tu- 
bocurarine chloride (21 cases). 4. By 
continuous intravenous drip (48 
cases). ... 


““A single dose of 50 to 70 mg. was 
found to be satisfactory for endo- 
tracheal intubation. The use of Pres- 
tonal in divided doses was desirable 
only for procedures requiring a brief 
duration of muscular relaxation. As 
a supplement to d-tubocurarine chlo- 
ride, Prestonal gave excellent results. 
Continuous intravenous drip was very 
effective clinically but was associated 
with the greatest degree of side ef- 
fects. Undesirable side effects were 
principally elevations of blood pres- 
sure and pulse rate, and some post- 
operative restlessness. Tensilon and 
neostigmine were found to be helpful 
but inadequate as Prestonal anti- 
dotes.” 
WANTED: Nurse Anesthetist, full 
time or part time, salary or on fee ba- 
sis. Call collect or write, Ambherst 
7-3121, Murphy Medical Center, Inc., 


101 W. Winona Avenue, Warsaw 1, 
Indiana. 


Additional anesthetists needed to do 
general anesthesia after opening of 
new 300 bed hospital. Apply: Dr. R. 
E. Brenneman, St. Joseph’s Hospital, 
Reading, Pennsylvania. 
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THE BREATHOPHONE 


Hear each breath when administering 
anesthesia via the BREATHOPHONE-a 
battery operated, breathing monitor with 
loudspeaker. 

Small T-tube contains microphone which 
slips onto any anesthesia machine. Micro- 
phone connects to transistor amplifier 
which can be modulated from a low whis- 
per to a volume loud enough to be heard 
in the next room. 

Patient safety is tremendously increased. 
Frees your eyes from breathing bag fati- 
gue. If mucous accumulates in airway— 
you'll hear it. If minutest obstruction oc- 
curs—you’ll hear it. In pediatric anesthesia 
you'll actually hear the infant breathe 
loud and clearly. Battery lasts 4 to 6 
months. 

Safe with explosive gases. Conforms to 
Par.-21-a ‘Safe Practice For Hospital 
Operating Rooms,” National Fire Preven- 
tion Association. Guaranteed for one full 
year. 

Send for BREATHOPHONE for free 
10 day trial. If you don’t want it after 10 
days return it. No further obligation. Price 
only $94.50, includes battery. 


THE BREATHOPHONE CO. 
2105 W. North Avenue Baltimore 17, Md. 











NURSE ANESTHETIST: 150 bed 
hospital, Salary $550.00 per month full 
maintenance or $580.00 live out; excel- 
lent personnel policy, Social Security, 
paid vacation, sick leave. All types of 
anesthesia used. Contact Administra- 
tor, Midland Memorial Hospital, Mid- 
land, Texas. 

WANTED: Two nurse anesthetists to 
complete staff of six; 335 bed county 
general and private hospital. No OB 
call; only two 24-hour calls per month; 
above average salary for this area with 
substantial increase after 6 months 
plus one meal and laundry. 2 pension 
plans available; liberal vacation and 
sick leave. AANA member preferred. 
Apply Administrator, Duval Medical 
Center, Jacksonville, Florida. 
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Classified Advertisements 


NURSE ANESTHETIST — Salary 
$433-$478 per month with extra pay 
for on call and overtime duty. Modern, 
newly constructed 600 bed county hos- 
pital, Excellent working conditions 
with liberal sick leave, vacation, and 
retirement benefits. Contact John Dou- 
benmier, Administrator, Kern County 
General Hospital, Bakersfield, Calif. 





NURSE ANESTHETIST to join 
OB-GYN Anesthesia Staff. 250 bed 
general hospital. 40 hour week. Excel- 
lent salary. Month vacation. Write: 
Assistant Administrator, Highland 
Hospital, Rochester, New York. 





NURSE ANESTHETIST — 150 bed 
hospital — suburban community north 
of Chicago on shore of Lake Michi- 
gan. New surgery and other facilities 
under construction. Department of 
four nurse anesthetists under an M.D. 
anesthetist. $450 minimum salary. Mer- 
it raises. Good living facilities. For 
further details write Personnel Direc- 
tor, Highland Park Hospital Founda- 
tion, Highland Park, Illinois. 





NURSE ANESTHETIST WANTED 
for 60-bed general hospital in town of 
10,000 population near Dallas. Good 
salary and working conditions. Write 
or call Wayne Gee, Administrator, 
Hopkins County Memorial Hospital, 
Sulphur Springs, Texas. 





ANESTHETIST — 330 bed voluntary 
general hospital — not tax supported. 
Modern air-conditioned surgical suite. 
Excellent working conditions. Room 
and board available if desired. Staff 
consists of 6 nurse anesthetists under 
supervision of M.D. anesthesiologists. 
Salary open. Apply: Decatur and Ma- 
con County Hospital, Decatur, Illinois. 





ANESTHETIST-NURSE: 250 bed 
general hospital; excellent working 
conditions and personnel policies. 
Write Mr. Bert Stajich, Assistant Ad- 
ministrator, Columbia Hospital, 3321 
N. Maryland Ave., Milwaukee 11, Wis. 


NURSE ANESTHETIST A.A.N.A. 
certified wanted for department headed 
by M.D. in 200 bed hospital, Write to 
Administrator, Lewistown Hospital, 
Lewistown, Pennsylvania. 


NURSE ANESTHETISTS: 250 bed 
general hospital located four miles 
from Nation’s Capital. go my by 
certified anesthesiologist. Starting sal- 
ary $435. Periodic increases, vacation 
and sick leave. Apply to Administrator, 
Arlington Hospital, Arlington 5, Va. 








WANTED: Nurse Anesthetist for sur- 
gical and obstetrical service in 135-bed 
general hospital. No night work. Sub- 
urban residential area of Philadelphia. 
Write: J. Don Miller, Administrator, 
Chestnut Hill Hospital, Philadelphia 
18, Pa. 





WANTED — Two nurse anesthetists 
for Northeastern Massachusetts hospi- 
tal, presently engaged in building pro- 
gram. Salary open dependent upon 
qualifications and experience. Apply: 
Dr. Harold S. Wright, Jr., Chief of 
Anesthesiology, Hale Hospital, Haver- 
hill, Massachusetts. 


REGISTERED NURSE ANESTHE- 
TISTS: Immediate openings for per- 
manent employment. 670 bed hospital. 
Exceptional opportunity for well train- 
ed Nurse Anesthetist in active operat- 
ing room suite. Apply: Personnel Di- 
rector, Harper Hospital, Detroit 1, 
Michigan. 


Board certified specialty clinic of 40 
men needs the services of a nurse anes- 
thetist. Anesthesia Department consists 
of an anesthesiologist and 3 nurse 
anesthetists. Starting salary $500 per 
month with vacation and sick leave. 
Clinic located in midwest university 
community of 100,000. Reply Box B-27, 
Journal American Association of Nurse 
Anesthetists, Prudential Plaza, Suite 
3010, Chicago 1, Illinois. 
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NURSE ANESTHETIST: New and 
modern Surgery: unusually strong and 
well diversified Surgical Staff. Good 
opportunity in new 260-bed expanding 
hospital; college town location: good 
personnel policies: 40-hour week: 7 
holidays, hospitalization, social secur- 
ity. Apply: F. J. O’Brien, Administra- 
tor, Chambersburg Hospital, Cham- 
bersburg, Pa. 





NURSE ANESTHETIST, 500 bed 
hospital. Anesthesia Department con- 
sists of two M.D.’s and thirteen nurses. 
Write to Medical Director, Crawford 
W. Long Hospital, Atlanta, Georgia. 





NURSE ANESTHETIST: Experi- 
enced. New modern hospital in central 
Connecticut on main parkway. Surgery 
and Anesthesia Suite completely new. 
Good housing, excellent meals, favor- 
able salary schedule and other benefits. 
Apply: Administrator’s Office, The 
Meriden Hospital, Meriden, Connecti- 
cut. 


SUPERVISOR ANESTHETIST: 
RNA, to combine part-time anesthesia 
and nurse supervisor in 40 bed private 
hospital. Apply: L. J. Cunningham, 
Hamlin Memorial Hospital, Hamlin, 
Texas. 


WANTED—Nurse Anesthetist to join 
staff of three physicians and 3 nurse 
anesthetists in lower Connecticut. Pre- 
vailing Connecticut salary—liberal va- 
cation and sick leave. Reply: Box 
B-30, Journal American Association of 
Nurse Anesthetists, Prudential Plaza, 
Suite 3010, Chicago 1, IIl. 


Opening for 2 Registered Nurse Anes- 
thetists. University City. Population 
100,000. New 175 bed hospital. 2 M.D. 
anesthesiologists and 2 R. N.’s now in 
department. Busy O.B. and Surgery. 
Day off after call. Must be energetic 
and willing to adopt new methods. 
Sick leave. 2 weeks vacation to start. 
Retirement Plan and other benefits. 
Congenial working conditions. Begin 
$450 per month. Contact either Dr. 
Francis or Miss Chasteen, R.N.A., 
Central Baptist Hospital, Lexington, 
Kentucky. 
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WANTED IMMEDIATELY: Nurse 
Anesthetist to serve 30 bed private 
hospital doing general surgery. $500 a 
month and up, depending on experi- 
ence. Full maintenance, if desired. 
Contact: J. M. Watson, M.D., Steptoe 
Clinic, East Ely, Nevada. 





WANTED: Nurse Anesthetist for old 
established group, attractive salary, 
paid vacation and sick leave, excellent 
working conditions. Write The Sugg 
Clinic, 100-106 E. 13th St., Ada, Okla- 
homa. 


NURSE ANESTHETIST—Good Sal- 
ary—General Surgery—No Call—130 
bed hospital. Write to Dr. L. L. Lor- 
entson, 4244 Livernois Ave., Detroit 10, 
Michigan. 





NURSE ANESTHETIST: Starting 
salary for A.A.N.A. member $415 per 
month with three annual increases of 
$15 per month to $460 per month after 
three years. Starting salary if not 
member of A.A.N.A. $380 per month 
increased to $415 per month after ac- 
cepted as member of A.A.N.A. Also 
included: laundry, private room with 
bath, and telephone in new women’s 
residence or $27 per month allowance 
if living out; Social Security; pension 
plan; 40 hour week including full time 
credit for first call, second call paid 
for cases done; six paid holidays; 30 
days annual vacation; liberal sick leave 
policy. Apply: Marshall Kerry, M.D., 
Chief Anesthesiology, The Reading 
Hospital, Reading, Pennsylvania. 


NURSE ANESTHETIST — 100 bed 
general hospital. Two anesthetist staff 
—rotating call. Apply: Administrator, 
G. N. Wilcox Memorial Hospital, Li- 
hue, Kauai, Territory of Hawaii. 


WANTED: Nurse Anesthetist. Apply: 
Personnel Department, St. Mary’s 
Hospital, 2320 N. Lake Drive, Milwau- 
kee 11, Wisconsin. 


NURSE ANESTHETIST: J.C.A.H. 
approved 87-bed general hospital. Two 
Anesthetists. Maintenance. Good sal- 
ary. Marion Sims Memorial Hospital, 
Lancaster, South Carolina. 
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VIRGINIA VACANCY for anesthe- 
tist in the 500 bed teaching hospital of 
the University of Virginia Medical 
Center. Pleasant community with col- 
lege social, educational, and cultural 
advantages. Attractive work schedule. 
Liberal personnel policies. Write: Per- 
sonnel Director, 1416 West Main 
Street, Charlottesville, Virginia. 





WANTED: Registered Nurse Anes- 
thetist for an accredited 450 bed gen- 
eral hospital, located in a beautiful 
university town. Social Security, an- 
nual vacation and sick leave benefits. 
Salary according to experience. Please 
contact Sister Mary Xavier, Superin- 
tendent, St. Joseph Mercy Hospital, 
Ann Arbor, Michigan. 





NURSE ANESTHETIST — 125-bed 
fully accredited General Hospital. Po- 
sition open for an additional anesthe- 
tist. Salary $4329 up to $5529 annually, 
plus retirement and sickness benefits. 
New air-conditioned operating rooms. 
Apply: Administrator, State Hospital, 
Nanticoke, Pennsylvania. 








WANTED: Nurse Anesthetist to 
work in Oral Surgeon’s office — good 
hours. Contact: George M. Montano, 
D.D.S., 85 Trumbull St., New Haven, 
Connecticut, MAin 4-2906. 





WANTED: Surgical anesthetist for 
150 bed general hospital central Ne- 
braska. Excellent working conditions 
and personnel policies. $500.00 per 
month to $550.00 per month and full 
maintenance. Apply: Box M-28, Jour- 
nal, American Association of Nurse 
Anesthetists, Prudential Plaza, Suite 
3010, Chicago 1, Illinois. 





NURSE ANESTHETIST: Immediate 
opening in 100 bed general hospital. 
Top salary, paid vacation, pension 
plan, excellent working conditions with 
a minimum of call time. Location— 
within one hour’s drive of Detroit, 
Michigan. Living conditions are excep- 
tionally good. For further information 
write to Box B-29, Journal American 
Association of Nurse Anesthetists, 
— Plaza, Suite 3010, Chicago 
” ’ 
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NURSE ANESTHETIST: 565 bed 
general hospital, immediate opening to 
complete staff of 8, liberal benefits, sal- 
ary open. Apply to the Personnel Of- 
fice, Akron City Hospital, 525 E. Mar- 
ket St., Akron, Ohio. 





REGISTERED NURSE ANESTHE- 
TIST: Excellent working conditions 
in modern 132-bed hospital. Friendiy 
community with two colleges. Begin- 
ning salary $500 plus call pay. Apply 
Ralph B. Bersell, Administrator, Pas- 
savant Memorial Area Hospital, Jack- 
sonville, Illinois. 





ANESTHETIST needed winter 1958. 
400 bed modern hospital. Active surgi- 
cal and obstetrical services. New sur- 
gery under construction. Salary de- 
pendent on training and experience. 
Social Security, low cost life insurance. 
Annual vacation and sick leave after 1 
year. Medical anesthesiologist in 
charge. Contact: Director of Anesthe- 
sia, Methodist Hospital, Peoria, Ill. 


NURSE 


Anesthetist 
175 Beds— 

Fully Accredited Hospital 
Obstetrical Service included. 
Salary open. 

Apply to Dr. M. Bauer 


YONKERS 
GENERAL HOSPITAL 
Yonkers, N. Y. 








NURSE ANESTHETIST to join An- 
esthesiologist and two Nurse Anesthe- 
tists. Salary open from $450.00 depend- 
ing upon background. Active 110 bed 
community hospital at county seat in 
Kittatinny Mt. resort area, yet 114 hrs. 
N.Y.C. Contact: David H. Welsh, 
M.D., Chief, Dept. of Anesthesia, New- 
ton Memorial Hospital, Newton, N. J. 





Opening available for Nurse Anesthe- 
tist, male or female, in 350-bed hospi- 
tal, well populated, in growing area of 
city, salary open, excellent personnel 
policies — 40 hour week, apartments 
available on hospital campus. Apply: 
Administrator, St. Rita’s Hospital, 
Lima, Ohio. 
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ANESTHETIST WANTED — 118 
bed general hospital. Approximately 
2000 operations and 700 deliveries an- 
nually. All surgery done by Board Cer- 
tified specialists. Anesthetist will be 
one of three providing anesthesia to all 
surgical and obstetrical patients; also 
participate in recovery room care. 
Starting salary $6200 including call in 
fees with annual increments. Four 
weeks vacation, sick leave, retirement 
plan, paid holidays. Warsaw is a vil- 
lage of 4000 population situated in the 
picturesque Wyoming Valley. One 
hour’s drive to either downtown Buf- 
falo or Rochester. Write: Administra- 
tor, Wyoming County Community 
Hospital, Warsaw, New York. 





NURSE ANESTHETISTS, REGIS- 
TERED. To complete staff of five. 200 
bed general hospital. Modern living ac- 
commodations, Complete maintenance. 
Apply: Therese C. Trupp, Chief Nurse 
Anesthetist, Princeton Hospital, 
Princeton, New Jersey. 





Require Recent Graduate, Female 
Nurse Anesthetist, skilled in endotra- 
cheals, for new 250 bed wing with 
modern air conditioned surgery. Three 
M.D. Anesthesiologists and 3 Nurse 
Anesthetists presently. Call every 
fourth day with next day off. Starting 
salary $450.00 with increases at 6 
months and yearly thereafter. $5.00 per 
case after midnight, three weeks vaca- 
tion, Blue Cross, life insurance, Social 
Security, etc. Apply: Personnel— 
Broward General Hospital, Ft. Lau- 
derdale, Florida. 





WANTED: Nurse Anesthetist. Salary 
open. Apply: Charles H,. Gillespie, 
M.D., Scott and White Memorial Hos- 
pital, Temple, Texas. 





NURSE ANESTHETIST WANT- 
ED: Modern expanding fully accredit- 
ed hospital. College town of approx. 
20,000. 170 bed hospital. Salary open, 
good working conditions. New O.R. 
with Recovery Room. O.B. anesthesia 
if desired. Apply: Administrator, War 
Memorial Hospital, Sault Ste. Marie, 
Michigan. 
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ANESTHETISTS: Both staff and stu- 
dent positions available; 647 bed gen- 
eral hospital in college city; large 
variety of surgical and OB cases; all 
agents and techniques used and taught; 
hospital also conducts fully approved 
training for medical students, interns, 
residents, medical technologists, X-Ray 
technicians, and a school of nursing; 
housing and a stipend paid to students; 
staff anesthetists may start at $6344 
annually. Apply: Personnel Director, 
Hurley Hospital, Flint, Michigan. 





REGISTERED NURSE ANESTHE- 
TIST for recently expanded general 
hospital centrally located in the city 
of Portland. New surgeries. Attractive 
position. Good working conditions 
with standard increments and person- 
nel policies. A p ply — Administrator, 
Holladay Park Hospital, 220 N. E. 
Multnomah St., Portland 12, Oregon. 





NURSE ANESTHETISTS (4) 
University hospital—Anesthesiologists 
and Nurse Anesthetists. Large dept.— 
all types of anesthesia — all benefits. 
Apply Anesthesiologist in charge, 

NEW YORK HOSPITAL— 
CORNELL UNIVERSITY 
MEDICAL CENTER, 


525 E. 68th St., New York 21, N. Y. 


WANTED: Nurse Anesthetist— 
AANA member for modern, fully ac- 
credited 100 bed Hospital in Central 
Florida. Unusually pleasant working 
conditions. One hour drive from Gulf 
Beaches. Liberal personnel policies. 
Write: Administrator, South Florida 
Baptist Hospital, Plant City, Florida. 








NURSE ANESTHETIST: to join 
ANESTHESIOLOGIST - HEADED 
roup in private practice of anesthesia; 
500 per month to start — percentage 
after 3 months, with average income 
of about $750 per month. Rotating call 
every 4th night. City of 75,000 popula- 
tion in Southwest Louisiana. Write, 
giving qualifications and full particu- 
lars to: LAKE CHARLES ASSOCI- 
ATED ANESTHESIOLOGISTS, 
_— Oak Park Blvd., Lake Charles, 
a. 
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WANTED: Two nurse anesthetists to 
compiete staff in accredited 200-bed 
general hospital, located in suburb of 
Capital City of West Virginia. Call on 
rotation basis. Living quarters avail- 
able in modern nurses residence. Air- 
conditioned working areas. Excellent 
salary and personnel policies. Attend- 
ance at professional meetings encour- 
aged. Apply George I. Mattix, Admin- 
istrator, Herbert J. Thomas Memorial 
Hospital, South Charleston, West Vir- 
ginia. 





Book Reviews 
(Continued from page 261) 

includes useful information on get- 
ting started in a program, planning 
the specific hospital areas, and pre- 
paring for local disaster. This mono- 
graph is another in the American 
Lecture Series and will be of interest 
to anyone involved in a building pro- 
gram. Bibliography follows the text. 
Indexed. 

PERENNIALLY Yours, Prosie. By Jo 
Brown. New York: Springer Publishing 
Company, Inc. Linen. 1958. 

This delightful book is a character- 
ization of the probationer, caught in 
the bliss of her unceasing youth. The 
author’s sketches are appealing and 
will give great pleasure to nurses 
everywhere. 





The TWENTY-NINTH QUALI- 
FYING EXAMINATION for 
membership in the American Asso- 
ciation of Nurse Anesthetists will 
be conducted on May 9, 1959. The 
deadline for accepting completed 
applications including the tran- 
scripts is March 30. Notice of eligi- 
bility will be mailed about April 12. 


Applications should be forwarded 
early enough to allow time to re- 
quest transcripts and have them re- 
turned to the Executive Office be- 
fore the deadline date. 
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Stark 
(Continued from page 240) 
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HERCO COPPER ETHER JAR 


ABSORBS UP TO 20%, 
MORE HEAT FOR BETTER 
VAPORIZATION 


SCREWS ON VAPORIZER IN 
PLACE OF GLASS JAR WITHOUT 
CHANGING WICK 


SPECIFY: HEIDBRINK No. 8 OR 
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HEIDBRINK ABSORBER 
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Before and during delivery .......0. 





“The need of oxygen, prime atom 
without which life cannot exist, is 
increased in both mother and child 
during the energy-consuming birth 
process. ... Pure oxygen is also of 
value for prevention of nausea and 
vomiting, which is a serious hazard 
to the anesthetized patient during 
delivery.” 

“Obstetric Oxygenation,” Dunlap, J. C.: 
Texas State J. M. 52:806 (Nov.) 1956 
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